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A R FACE 
5 tos E number of Treatiſes on this Subjects, which 


LIT 


— 


2 Preface, I gladly embrace an Opportunity of anſiuer- 


ing tbein, aud declaring my Reaſons for publiſbing? 
for my Predecęſſors in arithmetical lu ritings, however 


they may have left uncultivated the Flowers of that 


* Surente, have left a ſmall Field ſor prefatory Diſcourſes. 


But happy for me, the limits of my Book, and the ex- 
tenſive Liſt of my Subſcribers have confined all my er- 
euſes to the Compaſs of three ſmall Pages. 


IN anſwer to the firſt Objeftion, I can only ſay, 


that if the Work has any Merit, the Public have diſ=® 
tterument enough to find it out, and, I hope, will be ge- 

nerous enough to acknowledge it; if it has none, it 
would not only diſgrace its Patron, but render the Au- 
 #hor flill mare contemptible ; and after all, (regardleſs 
the Dignity of a Dedication) every Perſon undoubt. 

edly has, and every judicious Perſon certainly will aſſert 


is Right of judging for himſelf. 


As to the ſecond Objection, many People may flumble 


pon it; eſpecially thoſe Gentlemen who ſeldom give 


themſelves the Trouble of looking further than the 
Title Page; for there---every Treatiſe is complete, and 
every rule adapted to the meaneſt Capacity; whether 


theſe Title-page-promiſſes have in any Degree been per- 


erm d, I appeal to thoſe who have made Tryal of them. 


* 


For my own part, I have heard many G 


are ſo frequently uſhered into the World, under 
Ihe Sandtion of great and illuſtrious Titles (on the 
Addition of this ſmall Tra) will very probably flart 

| #100 great Queſtions againſt it. The 1ſt is, Why 
it makes its Appearance, without a Dedica- 
tion? and the 2d, What Oecaſion is there for its 

_ appearing at all? To pin out the few formal Lines of 


entlemen, whom 


Luan had the Honaur to gualify far public Offices, ( car | 
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not mean by this Declaration, lo call in © ftion the 


— Thing, and the Art of commnmncating that*Knowledge, 


ll one NUN * * ——_— 


who were net only indeſatiguable in their Studies, but 


Men ij clear Lnderſlanding) declare that the ume. 


ini odement they could ever reap by reading. auy of 
them, was no more than a_ ſuper firial * Knowledge of 


the leules, without being able to give the leajt” Reaſon, 


. why any particular tration ſbould produce the Ef/ett.. 
+ Their Per ſuaf,ons and #ſſurances that If | would publiſh 
as | taught, I could not fail of Eneouragement, 
- were my firft- Mot: ves 8 printing this Treatiſe, I do 


the Abilities of any Author; but | Knowledge is ont 
is another; In this laſi: Roſpect only, any Work of this 
Nature can be properly ſaid to be NEW; for the 
Principles muſt always continue the ſam. 


- . THIS leads. meto ay. Jomething-concerning my Plan; 


. firſt then, Thave endeauoured all thro the Work (and 


| 1 hope not in Tain ) 10. Nd every Rule depend ( only) 
n what has gens before it. 


a a. In defining arg. Prop: ion, where T foreſaw | 
Lanny ſeeming Objection that might he */tarted, - which I 


1 could not anſiben by ene continued: Chain of reaſoning 
- {wibout; mating. Digreſſions from the principal Point) 


' © 4 have in that Caſe thrown it into Queſtion and An- 


-fwer, it being not. only. the yhortel?, hut alſa the I 
natural May o, introducing . them; aud although. I 
have always thought Books.aprote entirely in that Mau- 


nur, very irifling and diſguſtful, yet I hope in all Places 


© where I bade made uſe of it, it will not only be pardan- 
ed, but approved, Mo e 


And .3dly. In all Places ꝛubere I thought there cuas 
v8 probability of. tbe Learner miſtaling the \Principles 
an which. the Operation depended, I have there illuci- 
dated them, by giving: both. Uperatians at large. Aud 
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although it may ſeem ſtrange to him, why the tioo 
different Operations ſhould not produce the ſame Effect, 
( there being a ſeeming Degree of Reaſon in both) yet 

by this means, I not oniy c-nvince them of the propriety © 


of the one, but the inconſiſtency of the other. 


THESE, I think, are the only ſignificant Articles, 
have io take notice of ; and for the reſt, without any 
other Introduction. I humbly ſubmit it to your I eciſion, 
 .@fter having firſt returned my moſt grateful Thanks to 
wy Friends, for their generous Subſcriptions — 


W. THOMPSON, 


Wmhitehaven; ? : 8 


—_— 


f „1 
4 ? - i 
- * 
* * 
10 . 
* 


q 
g 
| 
ö 
g 


C W 


2 * - _ b . % 8 * Ae He 
F ATT 


e 
N , 


wo 


e 


. 
* 
. 2 het - 
p *. Ak 
Ad FS 0 * . AP Ph 
© 4 — * 5. 64 — 5 y Dy 25 


— — 2 — 


e 


oy Ss er 


. 
tu 3 — 
* 12 5 . e."4 
1 2 £ of 2 * 
Ro 
by 1 * TI 
* 
. 
. 
„. 
SS» 
# n 
E 
* — 
* 
> 
$; 
2 = 
1 To * 
- 


—— BS 
_ 3 = n 
* 8 x "OS, * 


5 * 


2 2 = r 
n A DA. 


* * » 
. ; : N 2 


1 CONTE NTS. 
| N be Þ 
* Common Silbe, 


1 0 F Ari thmetic 7 in Genera 
= CH Ap. 'L : 
Numeratiau, or Notation e 
"= Addition 5 „„ „% 
Compound 8 8 — 
 Subrradtion „ 


4 Gat as — ul — © 


ws, 


Compound — 
E ome pore A 
e Compound | — 85 
— — ——Short * „„ 


— 5 3 
RT HAP. . 
Neheim Fu IE ts 


— thending e _ bg ; 
cending 


— — Ait aid Dram | 72 
| cc ap in iN 
T be Sing Rate of Three Durs 84 
— Inverſe | oa 
TT 
The Deuble Rule Y, Three "Dire 10% 
— — Inv.ife - — yy 


Compoun £4 10f Numbers 413 
Rules Al. — — 7 


1 


- Sn 4 ; — 


— Wy. ? * & * ? 
ae: 5 * 


r — — Perry Ei . D . S 
_ - PL. „ 9 
KN * r 
1 0 1 
». 74 © — * 


k - 
7 4 
It 
\ 
= 
3 | 
4 
* 
1 
4.4 
4 £2 
4 <4 
1 
1 
1 
1 
15 : 
1 3 
LE + 
$ £ 
$ yy q 
* 
WE 1 
8. ) : : 
$ 
N. 
5 
" N 
; ' ! 
1 
5 
oy 
' 


Tore and Trett 


Particular Nate 


: lu, 


"Let on CHAP. Il. 
"—— ——_— — 


ww CONTENTS 


CHAP. V. 


Practice, 2 Alen Paris 128 


E H A p. vi. | 


| — — 


CHAP. VII. 


Rebate, or „ . --- -: ng8 


ca AP. „ 


Barter BARE It rn 173 


CHA P. 1 


Ta « end Goin . 173 


CHAP. XL, 


CHAP. . 


p A R T: * 
F RA & 8 N 
27. wuloar & Decimal. 


of Vulgar FPractions 1 190 


3 eedudclion 


H A 7 III. 


"CHAP. av. 


s owe 


— e 


_ Double „ . 1 


* 
Mi N : : B ; » ) 
E 1 EE O N T E N T 8. 1% 
#9] 4 ' 


"QOH APV. Ie 
Divi "on of Vulgar Fractions 229 


CH- Ar p. „VI. 


MT —Cantraction D 
55-08 AP. Vit 


„H A P. VIII. 


* Decimal. 
u AP. 1. 


r 


75 3 Notation, or Numeration _ 4 . 15 248 


10. H A. P. 11. 7 


WAI 


© - © Ot 7. All. 
Multiplication + <a 
| .C H A P. 31 


Keduction — — 
SES CHAP. v. 3 
 hntereft, by Decimals — 


* ee ier Days — 2 : 


F. #3 OP By 
— — Compound 


Dae T Hs, with thir 5. 


-- 


e H WA VII. 


. 
2 
5 
Y 
S 


e Rule of Three, Direct & — 433 


i The Double Rule of Three. va 
.* chene 95 Warn, aud W _—_ 5 iT 242 | 


n . ; LY 1 — * r A 2 — 


 didition and Subtratrion Ye — ͤ GB 249 
9 ö 251 : 


fei: —:ↄ» Ht 258 


del lh, , ee, 


e. 


| 
; 
[ 


, * St Andrew's croſs denotes Multiplication as 15. 5. 


5 . A line between 2 points is the ſign of Divifion 3 as 


the Diſtances betwixt thoſe and the 
Decimal-Parts, will be a wandere Dif 


eacNodcco nr 


The Explication of ſome Marks, 


Made Uſe of in this Work. 


= Two parallel lines are the marks of equality; e. 1 


Tbat! is, 12 pence are equal to 1 x ſhilling. 


| + E George's croſs Gonifies more, or Addition 3 as 544 © 


5 =. That i is, 5 more 3, or 3 added to 5 is equal to 8. y 


— A ſtreight line Egle leſs, or Sobtraddion; 
of —2=2. That is, 4 leſs 2 is equal to 2. 


Aa 
1 
2 


Thar i is 5 multiplied by 3. is equal t0 15. 


155. That! 1, 15 divided by 3 is equal to 5. 


2 Four points, ſer i in the middle of 4 numbers, deans | 15 
them to be Proportional to one another, by the Rule f DT 
Three, As 2 :4 :: S : 16 That i Ih, 4 As 2 is to 4, 2 
ſo is 8 to 3 | 
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Os (which cannot be carried on to any | 


| L confderable extent without it) but it is alſo productive 


1 of further advantages; for it teaches us the art of 
4 ace enlarges our ideas, and fits and prepares 


ö the mind for ſtudies more diſhcult and Aruſe. 


9 ARITHu ETIC conſiſts of two o parts, vis. 
* Writs Nun ERS, and 
| TRACTION $7 


= Arithmetic in IWhils Numbers, otherwiſe called [tes 


gert, is when the numbers are entire, or whole quanti- 


: * and not Arides into parts; {o Two hundred and 
B ES ea 


2 O ARITHMETIC 


twenty ſive pounds, are Two hundred and twenty five 


Whole quantities, or Integers. 2 


BUT if ws were 2p write down Tus handed b 
awenty five pounds, five ſhillings ; then the Two hun- 
Aared aud twenty five pounds would be the Integers, as 


before; and the five ſhillings would be a broken or 


Fractional part of one of thoſe TY or ö is 
the ſame thing) Fore of one pound, 


AGAIN, were we to expreſs Eighteen” ſhillings and 


| ten pence two farthings; then the Eighteen ſhillings 


would be deemed Integert, and the Ten pence two 


farthings would be a fractional part, or parts, of one 


milling or Integer: ſo you may obſerve, that the higheſt 


denomination; or name of the thing given (whether of 


money, weight, or meaſure) is always to be eſteemed 


the Integer or Integert; and the leſſer denominatjons, 
or things of leſſer value, are Parts. or fractions of one 


0 of thoſe Integers. 


TE nature and uſe of all arithmetical operations 
48, that by ſome quantities which are given, we find 


aut others which are required. 


AND here you are to note, that notwithſtanding in 


moſt caſes where any of the given terms are of divers de- 


nominations, ſuch as pounds, ſhillings and pence, or hun- 
dredweights, quarters and pound weights, &c. I ſay altho' 


in molt of choſe caſes, the method of computing by 
fractions may be both much ſhorter, and more exact; 
wet by the help of REDUCTION, which I hall 
 Shout]y have occaſion to treat of, moſt queſtions in 


— 


GENERAL. 3 


ELLA athiirs miy be ned by whole e 


which altho” they may not always give the true an- 


ſwer, yet you may come ſo very near it, that the dif- 
ference will be only ſome fractional part or parts of 


of the loweſt name or denomination (whether of mo- 
ney, weight or meaſure) into which either of them 


can be divided; as part of a fafthing, part of a pint, 
or part of a grain, &c, which are all fo: very Inconkde- 
rible, as in moſt calculations not to be regarded. 


THE firſt part of this work thetefore treats of 


KArithmetie in whole numbers, and which (as is gene- 
rally underſtood) includes Integer. of whatever ſort, 
or kind, with their ſeveral known parts or denomina- 
: tions. into which they are capable of being divided, 


' THE . of V ulgar and Decimal fractions, with | 
their particular uſe and excellence, I ſhall treat of in 
| the ſecond part of this work, by which time the rea- 
der will be berter Prepared for a a more particular defi- 


| nition. of them, = 


T HE four fundamental rules by which every a arith- 
metical operation is performed, ate, Addition, Sub- 


traction, Multiplication and. Divsſion; which although 
very ſimple and eaſy (of themſelves) to be underſtood, 
yet on the right management of thoſe four rules, and 
knowing when to uſe any one or other of them, © con- 
fiſts the whole art of Arithmetic. | 


TO theſe For rules ſome add 1 [TY which 18 


called Notation or Numeration; but as it cannot be 


654 * e us the leaſt help in any part of the ope- 
B2 
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4 NOTATION, 


ration, fo Ithiok i it cannot properly be called a ruſe; 
however as it is ablolutely neceffary to be underſtood 


before we enter on any of the reſt; I ſhall in the firſt 


Face ſhew what it is, and 1 its uſe, 
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CHAP. 1 


; of Numeration, Addition, Subtraction, 2 
Terr rigor and e on. 


Norarion or NoMERATION. 125 


ber propoſed, which is performed by thoſe ten cha- 


>» racters, or 18 8 Og, 1 


* 


"Js 2, 35 45 5. 6, 75 8, 95 o. 


AND by che various combinations nad repititions 
of thoſe ten figures, all manner of numbers, which can 


be conceived, may be expreſſed from the leaſt to the 
the greatelt, even without end; but as nine figures are 


| ſufficient for moſt ordinary concerns, ſo the table of 
| pumeration extends | no farther than to nine places. 


TABLE = 


TUMERATION teaches us to know the diffe- 
rent value of figures by their different places, - 
and of conſequence to read or write any fam or num- 


'10000 Tens of thouſands 
. 100000 Hundreds of thouſands 
10000 o 0 Millions 
1000000 Tens of millions 
10000 0000 Hundreds of millions 


TABLE 1. 


1 Units 

1 0 Tens 

100 Hundreds 9 
1000 Thouſands _ 5 


- "THE uppermoſt figure being the firſt place, or place 
of units, is but ſimply one; but being removed one 
place furher towards the left hand, which is the ſecond 
place, or place of tens, it becomes Ten; again, moving 
it yet one place further towards the left hand, it be- 
comes one hundred, and ſo on, increaſing {till in a ten- 
fold proportion towards the left, every unit in the fi- 
aure towards the left, being ten times the value of an 
unit in that figure which ſtands next on the right; 
the order of places proceeding from the right hand 
towards the left, but are to be read dem he left hand 
: wwarde the right, 


TABLE 


— 
—— — —— —— 


ROM the above table may be obſerved that every | j 
Fp gure hath two values, viz, one in itſelf, and 0 the other | 
: . the Place i it ftands i in, . 1 55 ; 1 


— — — IC abba * 6 * — 
r — . — — 2 ö 


r 


"a 2 * : Fd , ” 7 *. 0 
* hs ach 4 — a Are, 5 ” „ 3 No ths * a 4 5 - 1 0 
1 1 oY r : „„ „ 1. 


NO 
2 
1 $74 
„ 5 
NR 
| 3 
28 2332 3 8.5. Firſt place 
8 8 28 Ag 3. Second place 
Sag IS" 5 8 3. Third place 
8 8 8 . 3 
Sun 8-3. $ 8 3. Fourth place 
228 8 3. 5 8 3. Fifth place 
i 8 3. 5 8 3. Sixth place 
Sz. 583. 58 3. Seventh place 
Tg 3. 8 3. 5.9 3« Eighth place 
1 8 3. 13. 5 8 3. Ninth place | 


FOR the eaſier underſtanding how to read or write 


any number, I have divided the 2d table into three 


equal periods, and made each period to conſiſt of the 
ſame ſigures; by which you may perceive, that every 
three figures have the ſame return of the value of 
f places; with this difference only, that the firſt figure, 


in the firſt, period towards the right hand (which is 
the place of units) ſtands but for ſo many ſimple units 
as the figure expreſſes; the ſecond figure, as ſo many 


tens, and the third, ſo many hundreds: whereas the 


firſt figure in the 2d period, which is the place of thous 


bands, and which may 8 be called units place of 


thouſands 


Or NUMERATION, „ 


 thbuſkads; ſignifies fo. many - thouſands as, there are 
units eine in the figure; the ſecond figure ſo 


many tens of thouſands, and ſo of all the reſt, 
.. HENCE you ſee that every period will be read 


bee hundred and eighty three, only you are to obſerye, 


that the firſt period is ſimply five hundred and eighty 


three, the 2d period five hundred and eighty three 


_ thouſand,” and the 3d, fire hundred and * three 
a million. 5 


TO know therefore the FR of any Wander; begin 
at the firſt figure towards your right hand, calling it 
units, the 2d tens, and the 3d hundreds; making a 


point or comma every third figure, by which means 


you will find no difficulty in reading any number of fi- 
gures under ten, provided that you have made your- 


ſelf choroughly maſter of the value of any three figures 


in all the various Inuations i in which they can r 5 


: be . 


LET us for example take the folloning three, viz, 


500; theſe as they now ſtand ſignify five hundred ; but 
place them thus, 050 they ſignify but fifty, and again 


if we place them in this order, 00Fs they amount to 


no more than five. 


LET us for another ceo take two Ggnificant 
figures, with one nought or cypher, which may be 


| 580, theſe as they now ſtand are Five hundred and 


eighty, place them thus, 508, they make five hundred 


| and eight, and placed thus 058, only hfty eight, 


THIS laſt example v would till admit of a greater 


vatiery 


- o TTT 


* ONOTATION, 


variety of changes, which conſequently would alter 
the value of them; but as the placing any one of the 
ſgnificant figures before or after another, could nat 
make them more difficult to be read; the different 
manners in which we have ſhewed them Refs; 7 is there; 


fore ſufficient for our purpoſe. 


THOSE tables and inſtructions well 4 1 


think the learner can be at no leſs to write down any 
number whatſoever; but as I have ſeen many perſons = 
who could read ay number when it was wrote, and 
yet could not write down the ſame when propoſed to 
them; I ſhall here add a third table which will ſtill 


fatnker aſſiſt them. 


* 


— 


TABLE WU. 


5 
82 N 
888 28 
2325 
880 Wu <= SI -.V 
85 855 8E Firſt pace 
© 8 | — 5 2 
= 3 583 o Second plac 
"ES 225 5 5 O o Third place 
88 8 SEO O O o Fourth place 
88232370000 Fifth place 
E 8 SO OOO © oO Sixth place 
2 6, o O O oO Seventh place 
= +6,0 0 0 © © o Seventh place 
. 8 o,o OO OO o Eighth place 
9 8 0,0 © 0,0 o o Ninth place 
986, 070, 531 
E 7 
1 


5 
Now ſuppoſe it were requited to write down in 


ggures, Five hundred and thirty one: here you are 
to take notice, that it will not take the ſame quantity 
of figures to expreſs that number together, as it doth 
to expreſs them ſeverally, according to the table; for 
khen it would ſtand thus 500301; which according WD: 
the rules already given to find the value of places, 3 
would ſtand in the place of hundreds, which ought to 
have ſtood in the place of tens; and 5 in the place 
of hundreds of thouſands, which ſhould only have 
- been in the place of hundreds; fo that tb number thus 
fet down would be Five bundred thouſand three hun- 
red. and one, 


' Or NUMERATION. 


WHEN therefore any number. is 8 to be 
wrote down in figures, as, for example, Nine hundred 
and eighty ſix million, ſeventy thouſand, five hundred. 
and thirty one, which is the fame with that number in 
ligures under the black line below tabls 3d. 


FIRST then enquire what was the laſt ads. 
mentioned, which you will find to be one, and becauſe 
© you ſee by table 3d that it ſtands in the firſt place, or 

place of units, you therefore ſet it down the firſt figure 
towards the right hand, as you ſee 1 in the line of fi- 
gures below table 2d. 


AGAIN examine what is the next number wanted, 
which you will find to be Thirty, and which you ſee by 
the table takes up two places, viz. the place of units 
and the place of tens, but becauſe the place of units 
is already ſupplied by your 1, ſo you have only to 
place your 3 to the left hand of it, viz, the place of 
tens, and then you have 31, as you ſee,  » 
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THE next number wanted is ſive hundred, which 
according to the table takes up three places of itſelf, 
but the place of units and tens being already filled up, 
you therefore place your five to the left hand of yout 


three, which will then poſſeſs the place of hundreds, 

and compleat your firſt period of 531, You next 

proceed to fill up your 2d period, and finding the number 
wanting for it to be ſeventy thouſand, you therefore 
ſupply the units place of thouſands with a nought or 
eypher, in order that your ſeven may be removed one 
place further towards the left hand, which is the 5th 
Place, or place of tens of thouſands; and although you. 


have no hundreds of thouſands, yet you mult alſo ſup- 


ply that place with a cypher to compleat your 2d pe- 


riod, as the number propoſed extended beyond it, o- 


therwiſe there wonld have been no occaſion to have | 
placed a cypher to the left of your ſeven, as cyphers to 


the left hand of any figure neither add to, or take 


from the value of them, and are therefore of no uſe 
except when there is a ſignificant figure to be placed 
to the left hand of them, as in the preſent caſe, where 


had you placed your 6 (which is the next figure want 


ed) to the left of your 7 without a cypher betwixt 


them, then your 6 would have come within your 


2d period, and conſequently been but ſix hundred 
thouſatid, whereas you ſee it is the firſt place of your 
3d period and therefors fix million; and fo of all as 


reft, 


HAVING now, I bak ſufficiently explained the 


numeration table, and ſhewed you how any number 5 
may be wrote down, I ſhall here propoſe ſome few fot- 


che vxerciſe of the learner, 


3 
* 


of ADD rien 3 
Write down in gute the follawing numbers. 
Eighty ſeven, 
Three hundred and four, 


Fifty two thouſand and fifty fix, 

Four hundred and nine thouſand, and fire. 

Six million, four hundred, and twenty eight, 
Ten million, and twenty four thouſand. 
Five hundred million, ſeyen hundred and five. 


Six hundred and- forty nine million, ſeven hundred 


and twenty eight thouſand, ei — ſixty 
four. f 1 


5 IOOOCOOOCCOOIKKX oo 


ADDiTION. 


A DDITION teaches us to bring any two or mord 
numbers into one eum. and is eicher ſuvple 
Compound, 


Simple addition is the adding it ſeveral whole quan- 


tities or Integers of the ſame kind or denomination to- 


_ gether, as 12 yards, 15 yards, and 25 yards, which 
being added together make i in al 52 yards, which is 


called the Total Sum. 


WHEN Geral ontobers of the ſame jeneminaries 5 
are given to be added together, you muſt carefully 


obſerve to place units under units, tens under tends and 
hundreds under hundreds, & c. 


* example, were it * to add 5 pounds, 
| | 1 


1 1 * 
ITY . — Be 2 
* A 


— ——  —  — 


Pe 
2 . 
— 


_— I” 
— 


* y | 
LL Fi} 
ivy 
* if 
= j 
4 

1 


| / 


F 
5 
f 
1 


* 2 TY 
be 


wy 
— — er ge, 
* — — oe been. 


— — 


— 


11 Of ADDITION. 


16 pounds, and 105 pounds together; firſt fie your 5 
in the place of units, your 16 next ſet in this manner, 
viz, Your 6 being likewiſe ſix units, you place it di- 
realy under your 5, and the 1 which is one ten, muſt 


be placed to the left hand of your 6, which i is the 2d 


4 


directly below your 6; your cypher under your one, 


place or place of tens; you muſt place your 10 
follows, viz. your 5 in the units place, which will 


which is the place of tens; and then of courſe your 1 
being placed to the left hand of your cypher will poſſeſs 
the place of hundreds; and then they will ſtand as 
under. 


5 5 . "6 
16 or thus wy or thus 5 
105 „ | | 105 
VV⁵!P 126 

er thus - 105 or thus 5 or thus 156 
e 126 . 146 1 — 18 


wWfIoklare all the various k ituations iowhich they 
can be properly placed; and although every one of 
the above examples differ one from another, with re- 


ſpect to the order of places upwards or downwards; 


yet you ſee the order of places from right to left (and 
from which they derive their ſecond value) is ſtill the 
ſame, | 


IHE firſt add of tber . are bowerer the 


moſt natural way of placitg them, though all of them 
urſwer the ſame purpoſe. . Edd 


ba 


Of ADDUTION, 13 


BUT that I may omit nothing which might make 
me' more perfectly underſtood, I ſhall here new the 
learner two or three different ways in which they would 
have been wronged placed. 


1 „ Ge> 

16 1 : 16 1 e 15 : 
105 FF 
756 ä 5 ppt: 41/45 e 


AS the firſt of the above examples 4s the moſt pro» | 


bable error- into which the learner might fall, I hall 


only explain it, which I hope will tyBcient y prove the 
een, of the whole, 0 


AND here note, that for the more ty de. 
ing the value of places, I have made a dot thus (. J:6 to 
55 Tapply the . of a eypber, " cyphers, 


HENCE vou will cleatly perceive that the 155 is 


the only number which preſerves its ttue value or place; 
for ſuppoſing the dots to be cy phers, you-will find that 
the 5 in the upper line, which in their right order 
ſtood in the place of units, (and conſequently but ſim- 
ply 5 units or ones) now becomes 500; and the 16 


Which only filled the place of units and tens, is now 


removed to the place of tens and hundreds : To chat 
| inſtead of 16, it becomes 150. 


THAT the learſer may therefore be thoroughly 
convinced of what conſequenee it is to place numbers 
in their proper order, have added up the ſeveral ex- 


amples as they ſtand right, and wrong Pla od; by 


„ which 


«, 
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3 & ADDITION. 


Which he may ſee, that notwithſtanding the many 
different ſituations in which hey ſtand. right, yet the 
ſum total is ſtill the ſame; whereas thoſe wrong 


placed, not only differ one from another, but all of 
them widely from truth. 


SUPPOSING the dd now well acquainted 
-with the manner of placing his numbers, I ſhall next 
Zire him a few examples for practice, 


* . H * * 


aft. 2d. zd. 4h. z. e. 
Tat -- Day; Nne 1 Fier 


* 
. 


84 1 4 4735 | $50: | 
26 | 586 J 6824] 32104 | 623087 
35 234 [5821 | 87052 | 437657 


25 154 | 2573 | 25370 | 437809 
"WH 359 | ap” . Wee 786425 


Ri 


47 | 30t | 3279 | 27013 | 270864 


179 | 787 | 7430 | 63279 | 321040 
68 | 625 [6785 | 33796 | 362372 


385 1 1 55 


e 


Pt 
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Ex. 7 There are 6 purſes | Ex. 8 There are 6 cafks 


each containing 2258 | of rice, . each contain- 
pounds; demand how'| ing 3783 pound; I de- 
many pounds chere were [| mand how many pounds 


| in all, | | weight were in the: 
_ | whole, 1 

3 - 

E358 3753 

4.3 5-5: $793 
£350 3787 

WES @ 26-46 3 7.8 3 
e 979.3 
2358 37859 
14148, 


Scho. I obſerve'in the foregoing examples (whether 


: of money, weight, &c.) that you ſtill carry at tens, 
and ſhould be glad to know the reaſon. 

Nat. THE explanation already given of your nu- 

i P table, fully anſwers that queſtion; but if. 
further inſtructions be neceſſary, RE the fol- 
; lowing... | 


IN at ale: quiantities or Men (of Which are 
che foregoing examples) the value of places from the 
right hand to the left, increaſe in a ten-fold propor- 
tion, as has been ſhewn before; every unit in the fi- 

gure towards the left hand, being ten times the value 
bol an unit in that figure which ſtands next it on the 
right. The 1(t line is therefore a line of units, the 2 
line all tens, and the 3d line all hundreds, &c. 


WHEN therefore you have, added up your firſt "oY R 
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as in the zd example, which comes. to 43, fet down 
the-z units directly under the line, and the 4 4ens 
Which are contaigech́ in it you, carry or add to the 2d 
dine which (as 1 ſaid before) is ikewife-all tens; chen 
next addisg your 2d line up which comes to 37; and 
which is 37 tens; and ten tens, or ten times ten, being 


a hundred, 'You therefore find it amounts to three hun- 


dred, and 7 tens over; fo ſetting « down the 7 odd 
tens under the 2d line, or line of tens, you carry your 
3 (wbi ch are three hundreds) to the, next. line, being 
the line of hundreds; and addingtit upt as before, ſind 
the amount to be 31, which is 37 hundreds; and as 
ten hundred is a thouſand, confequently it will be 


3 thouſand and 1 hundred over, which 1 you'place be- 
tow the 3d Tine, or line of hundreds; and becauſe there. 
are no more lines to the left hand to carry or add the 
3 thouſand to, you therefore et it, down to the ud 
hand of your I, d the work keueken as vou ſee, ke 


———— — — wry —— dl——— s 


4 
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of Co: M POU ND. A 91 TION. 


YOmpound Addition is the adding ſeveral es 


| of the ſame kind together, although-of different 


as pounds, : ſhillings ang 1 pence; bun- 
fred weights, quarters, and er e ban 041 


e 


12 
4.7 3 


WHEN ſeveral numbers of divers denominatings 
are given to be added. together; (whether of money, 


weight or meaſure) firſt | begin with, the line towards 
the right hand, and conſider how many of that deno- 


 Minatioa are equal ro one of the next denomination, 
| towards 


28850585 0 


1 
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towards the left (which you will ſee by your table) 
and ſo many times as you find that number contained 


in the ſum of your firſt line, juſt ſo many muſt you 


add, or carry to your next line towards the left: again 
ſee how many of that denomination of your 2d line 


are equal to one in the next on the left hand; and as 
often as that number is found, ſo many you muſt carry 
to the next, and ſo proceed in the ſame manner un- 
til you come to the laſt denomination, at which you 


muſt always carry at tens, 


Of Money. 


4 Farthiags make one penny, 1 as d. 
12 Pence - - one ſhilling, = - = 7. 
20 Shilling - - - one pound ferling, - 4 


THERE are alfo ſeveral pieces of money current 
in England, which that the reader may be acquainted N 


with, I ſhall here ſubjoin a table of their value, 


Pon CUGAL Money. 3 Encuien Movzy. 
_ piece . =3 181 A guinea. =1 10 
A 36 ſhilling picce =1 16 0j Half do S 106 

A half d& '=1 18 © Quarter d®—o 5 3 
Quarter do SO YO A Crow — 5 
2 6 


An eighth de 0 46 A half Ccrownzo 2 
A moidore =1 7 ol; „ 

A half moidore =o 13 6 

A quarter-moidore =o 6 9 


IHE following pieces were formerly in uſe, but 


are now only nn ids. as we have no particular 
Pieces of coin to expreſs their reſpoctive value. 


C3 A ban, 
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18 Of ADDITION, 
be bn Te: 
A Carolus af 3 07 An Ange is 10 
A Jacobus = 1 5 © 8 A Noble =: 6 
A Mark = 013 


BEFORE I proceed to give you. any axamples in 
Addition of Money, I my ft firſt obſerve to you, that it is 
cuſtomary to write down farthings fractionally, whica 
way (however) is very. improper in this place, before 
the learner can be ſuppoſed to be acquainted even 
with whole numbers: and indeed at any rate, altoge- 
ther unneceſſary, ſince they might be expreſſed ſimply, 
as well as any other of the leaſt denominations of 


weight, meaſure, &c. But as the other method of 


writing them is generally praQifed, I ſhall here ſhew | 


how they are to be expreſſock 


: One Farthing wrote thus 5 
Two Do thus | 
; T hree 92 thus 


EXAMPLES. 


OY 


= 4s 2d, 
L. „ oe FAY. „ ff 
T 
r ee eee 
6 10 g 4 9 6x: 
4 <8 8 13 47 
8 7 8 9 15 74 


2 O K. 


& ADDITION. 


. mu: 4 3 12 . 

4123 15 4 2743 10 6+ 
5301 12 $3: 1922 9 
2123. lo 8 3077 15. 
JJ 
321 19 77 f 3204 16 
3105 i 8x [ 8357 14 
8713 12 104 4279 15 
5875 10 11% | 3457 10 


IJ TO add up any of the foregoing examples, as fort 
inſtance, the firſt; be gin with the line which ſtands 
| laſt, towards the right hand, which is pence; and 
| becauſe 12 pence are equal to one of the next deno- 
mination, viz, One ſhilling ; you therefore at every 
12 make a dot, thus (.), adding ſtill the over-plus, if 
any, to the next figure, and when the line is finiſhed, 
then if there be any thing over 12, ſer it down under 
the line of pence; and ſo many dots or points as you 
5 have, are Juſt fo many ſhillings, which you carry to 
the line of ſhillings ; ; and becauſe, 20 ſhillings make 
one pound, you therefore in adding up this line, make 
a dot at every twenty, carrying the over-plus to the 
next ſigure, as before directed; and when the line is 
finiſhed, ſet the odd chillings, if any there be, down 
under your line of ſhillings, and carry ſo many dots as 


you have, to your next line, which being the laſt de- 


nomination towards your left hand, and conſequently 
the nigheſt, are therefore: eſteemed whole quantities, 


or in tegers, at which you are always to carry at tens, 
as directed in Kauen ulbole numbers, 


| THERE 


20 % AD DPIT ION. 
THERE is another method which ſome maſters 


uſe inſtead of pointing, (but with reſpect to money only) 
And that is, to give the learner a table to be got by 
heart, ſhewing how many ſhillings are contained in any 
number of pence, not exceeding 120. But ſince this 
table is too limited to be of general ule, 1 did not 5 


think it worth inſerting here. 


S. But might not ſuch a table be extended be · 


your 120? 


M. Yes: but as as you will by your + Melaglicadion ta- 
| ble (when learned) more readily find how many ſhil- 3 


lings are contained in any number of pence not exceed- 


ing 144; and by Diviſion, how many ſhillings there 
are in any number of pence whatſoever; I would there- 


fore adviſe you, till you have learned thoſe, to uſe the 


method of pointing; which although it would have 


a very blundering appearance in a man of buſineſs, yet 


in this place is not only very allowable, but alſo very 
proper; ſince it would be highly inconſiſtent with _ 
common reaſon, (on which the plan of this work is 
founded) to propoſe working the preſent rules, by any 
method which depends on the knowledge of thoſe with 


| which we ſuppoſe the learner yet unacquainted, 


4 


THE uſe of your Mulplication Table in the above- 
mentioned caſes, will naturally ſuggeſt irſelf to you: 
and when you have got as far as Diviſion, I fhall give 
| n ſome examples how to apply it: which will anſwer 
in all caſes of Addition, whether of money, weight, or : 


5 meaſure, &c, | 


IHE following little dice Quiſtions, may ſerve 
to ſhew the uſe of Addition, as alſo the forms of draw- | 


ing out bills of rand book — &. 
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724615 A Viper 8 Bill of Parcels, 


4 LJ 


Mr. Jaws Topp, 


* 
1 F 4 * 
. 4 


V»nÄ 
6 Vards of Silk at 75, 64d. per yar 4 | 
9 Yards of black ſattin, at 125, 


2 d of Genoa velvet at ier. | 
SHITTY of ribbon oo _ 


FI 

2 0 

VV 

4 d© of flowered d © at „ 2 186 0 
1 O 

8 4 


Teal sun 


A Woolen Draper 5 Bill. 


Mr. Joux Kan en SAMUEL Srevenzox Dr. 


* 


"Fa 5 To 31 eds of fable cloth, at T #- 
| 2 „ 18 peryard 3 

| To; 440 ſhallobon, at 17. 94. . 

25 To 8d © of ſcarlet, frieze at 107. 6d. 4 
February To 12d O of drugpit at 77. 44. oe 
O 


Sof ſu peri bak eb 
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"WA, To owl Sum | 
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; 1 5 5 9 * r . 
- 4 * i 443 ri SS © 418 : 
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5 5 do thoſe two 0 bill differ in n any y thing as 


hs form! 2 


: 23: The e firſt is commonly called a vill of parcels; J 


75 7 of Ron RT ScorT. 


and 


2 YO ADDITION. 


and is generally delivered to the buyer at the ſame 
time with the goods:; whether they pay ready moneys: 
or take them on credit, . 


TRE 24 is the ora in Slick Book dibre are GG 
raily drawn out; I mean goods which have been for- 


merly ſold on credit, and for which the. . ſtands 
debited in the ſellers books. | 


| THE fereral fun in 1 following. bill, are 1 
preſſed as you ſee, on purpoſe, to try if the learner can 
- write them down properly. i in figures. 


A Bill of Diſburkments: 


Laid out in beef, eight groats and two — . 
In lamb, nineteen penee halfpenny, = "ae 
In bread, three and twenty pence. Þ -/ 
In veal, nine groats and a penny. 
In greens, three half penctde. 
In candles, eighteen pence farthing. 1 
In muſtard, tuo pence three Kings. 


"Alas 1 am Wasbied 


| To A Two hundred and forty pounds, three ſhillings. 
B Eighty four pounds, tuelle ſhillings and ſix · pence. 
C Five pounds, and eight pence. | 
D Fifteen pounds, nine ſhilling and two-pence.. 
E Seventeen ſhillings and ten-pence farthing. 


F One pound ſe ven ſhillings and three * 
e e e l 


7 * 
* 
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224 Grains or gr. 


4 Quarters of a hund. * 
0 Jundred weight 


H . , 


4 


42/4 


Of ADDITION. 22 


= of T Toy „ Weight. 


20 Pennyweights 


. 1 Ounce. oz, 
22 Ounces | 


3 Pou ad. th, 


= TS: 


By this weight gold, Glver, and jewels a are weighed. 


5 EXAMPLES, 19 5 
aft. 24. „ 


82 chu. gr oz di gr lb os dw gr Ib oz dw gr 
3 16 12 6 19 30 4.10 19 260 19 11 18 22 


6 12 19 9 16 19 5 10 13 10 46 1d 16 15 
9 is 4 1 1% 6-9 1416 19 9 12 13 
-$-.9.15 8 12 1 6.42 13 4 6 13 16 
J 15 £3: 6 10 35 9 8 1 l 1 8a 13 
3 18 16 8 16 12 12 7 13 3 16 — 10 12 
40 6 7 


J (» ( IL-7 


1 Penny weight. * 


of Avvirdape Weight. = 


| 16 Prams 


oo I ounce E. 
16 Ounces 1 1 pound—/#b, 
28 Pounds make v4 1 quarter of Cult. 


1 Ton 


By this Weight is weighed {ll forts of 3 ; 
and Chandler-tares ; and like wiſe all Metals, X 


but Gold and * 


EXAM: 


I hund. weight C. 


"ſh MM AE. * 62 = dr * 


„ %οhοαννeͥlWꝛ 


EN TY 215 20. . 
D oz ar Cot gr Ih Ton C qr Ib os 
1210 14 (det 28 6 19145 ie 
23 12 10 14 1 6 44 1% 1 2 9 
37 9% 11 12 18 10 8 26:8 
J +1270 727 "25:15 322-18 
18 13 42 137 22 J inn . 
enn 19-127 eren 
17 6 13 1 g +. LAME 2 25 3 
11 A 


4 «\ad 21 * 1 8 * 18 


of Apethecarics Weight. 


| '2d Gtrins! or gr, make 1 elufle - 2 
2 Scruples 2 88 . 1 dram- Aar. 
8 1 2 x Ps © I ovnce--02, 


12 Ouac „ 92 9 1 pound-- lb, 


I this Weight Abather caries ang their 
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Of ADDITION. 


25 


Of Long Meaſure. 


3 Barley- -corns, or 5. c. make 1 a 


4 Inches 
12 Inches 


Feet 
6 Feet 


5 Yards and a half 
40 Poles or 220 Yards | 


8 Furlongs | 
3 Miles 
6⁰ Miles 


1 Hand--He--d 

I Foot---F?, 
1 Yard---10, 

1 Fathom-Fa, 

1 Rod, pole or perch, 
— 1 Furlong---Fu. | 
2 Mile Ai. 
I League --. 
* eee e. 


Note iſt, A Jegree i is 69 ſürh miles, and 4 | farlonge! 
very near; ; though commonly reckoned but 60 miles. | 


Long meaſure is uſed to Wee the diſtance of 
places, or any thing elſe, where en is > conlidered, 5 


with out regard to breadth, 


EXAMPLES 


16-5 13 13 © 5. 32 
12 3 10 1 161321 

1 2 18 200 8 18 2 6 20 
18 3 73} i623 2 ©] 19 d 18 
18 f 10 8 1 3 5 

19 3 19 200 5 
112 5 20 | 

D 


5 * F in ha. 
14 2 11.2. 
1 I 
160 60 
23-498 2 5: 2 - 
1 6 


125 0 4 © 
AIRED 2 10 2 = 
Of 


25 Of ADDITION. 


| Of Cloth Meaſure. 


2 Inches and a Inärter make 1 Natl 

4 Nails make a quarter of a Jars” = 9 Inches, 
4 Quarters = 1 Yard 

3 Quarters of a yard make 1 Flemiſh Ell. 

; — of a yard make 1 Engli ſh Ell. 


. 30. 4th. 
na Elli qr na Ef. 47 na Elis gr ng 
16. 20 
13 FP 
12 16 
13 10 
T8 46 
os 19 
1 = 
19 16 


— 0 1 
0 


13 
O 
W OOO O = S 2 
uw i = 2 020 
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> 0D wow ba 
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99 15 
V2 1. On. 
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: E WW qa 20 4 9 0 VI. 
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of Land Meaſure e. 


9 Square feet c | * 4 Yard. 
30 Yards | Ons. 1 Poles. 
40 Poles in length a make | | 5 
1 in breadfh | 5 I Red, 
4 Noos 1 | 1 Acre, 
The uſe of Land meaſure is to give the contents of 
3 of ground 1 in acres, &c. | 
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ADDITION. 
E K 4 M FL E 8. 


rſt 9 3d 4th 
4 Ar Ä — 1 Ar „ +. þ 
j 14943 14236. 16956 | 
. 16 2 36 12 3 32 18 1 12 12 222 | 
15 Ty 1 20 „ T0 12 I40 19 1 
2 18 2180 16 110 :-16 2:15 10 2 280 i 
14113 140 21 12 413 © 12 0:18: q 
„)) 1 
Jy 2 285 5 N 1 
7 = FLEE. Coos | 1 18 1 
[MY Of Liquid Meaſure. . | ö 
Tx are two ſorts of liquid meaſure, VIZ, | 
Wine meaſure, and Wincheſter meaſure, 1 4 
A gallon of wine is 231 ſolid inches, but a gallon | | 
ol beer or ale, exceeds that meaſure by 51 inches, A 
is 282 ſolid inches. . „ Y 


We. 9 orcs en 


— A" q - — 
DD. — 


Of Wine. Meaſure. 
. Quart | 


2 Pints make 4 
4 Quartiss 1 Gallonn: | 
10 Gallons 1 Anker of brandy o or rum | 
18 Galloos 1 Runlet | i 
31 + Gallons 1 Barrel 11 
42 Gallons . x Tierce | 
63 Gallons 1 Hoglhead 1 
84 Gallons 1 Puncheon i 


2 Hogtheads 


1 Pipe or Butt 
2 re or 2 hogſhcads _ 


1 Tun. 


This meaſure is een uſed in meaſuring all. 
brandies, ſpirit, ſtrong TI perry, cyder, vine gar, ; 


boney and oil, 
| D 2 


— 
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8 OADDITION. 
— X A M F 1 . 


„55 ĩᷣͤ K |... 
T hds gli git. T bat gl qr Ti ier 30. 975 
C 333-4. I. 30-9: 
JJ 2.16 3 6 3&1 - 
43 © 438 27. 6-E 19-14-59 
h e Be-0 At 3 [67-20 -0. 
JJ!«ͤ 3 WD 8 4 

„ A „„ % WF -#@.J 
„„ | 
EI "0. nd e | 

2 Pints make 1 Quart 

4 Quarts 1 Gallon 

8 Gallons 1 Firkin of ale 

9 Gallons 1 Figkin of bear. | 

2 Firkins 1 Kilderkin ; 

4 Firkins Barrel 
2 Barrel and da half, or 34 ** wg 1 Hhg. of ow. 


| Note ad. In all other parts of England, except 5 


London, the meaſure for ale, ſtrong beer, 


and ſmall 


beer, is the ſame ; which.is 34 gallons to the barrel, . . 


and 8 gallons and a half to the firkin, 5 
334 M PLES, 


A hds 220 grit B. B. 65 gall 4. B. 1 
9 30 3 20 2 8 26 3 ox 
.6- 21.:.1-. "35 3 6 25 2 5 
1s r e 
e 9s F 
!!!!!! 4 0 S$ 
8 10 3 1 1 3 23 0 6 
6 13 2 16 3 6 27 3 4 
3 13 3. 159-5 at 3 


l 
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Of ADDITION. 2g 


of Dry 


2 Fins make 


2 Quarts 


2 Pottles 
2 Gallons 


Meaſure. 


1 Quart 


I. Pottle 


1 Gallon: 
1 Peck © 


Pecks 1 Buſhel. 
Buſhels I quarter of corn 


36 Buſhels 1 chaldron of coal 


10 Quarters of corn; I Wey 
12 Weys. 1. Laſt. 


Note 3d. In all other parts of England, except Lon- 
don, the chaldron of coals is but 32 buſhels. 


E X A M. P L E s. 
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CG bw 
16 
13 

12 
20: 

Dy fo 


10 


13 


19 
16 
10 


14 
16 
12 
— 


n b 


3 
66 2 
4 1 
. 30 
5 2 
- 8 « 
6 3 


4 Weeks 
13 Such months, 1 day, and 6 hours, nearly 


60 Minutes 1 hour 
24 Hours 1 day 
7 Days 


1 Week 
1 Month 


make a * year. 


* 5 Note 


. 
— 3 
. — 


— 
—— 


— —U— 


8 * 
_ ——_ > . 
— — — — - — 


N — — — — 


dnn ee ede_ 


— 


Note, According to the beſt compurations, a ſolars- 
year is 365 days 5 hours, 48 minutes, and $7.4 ſeconds, 


We only reckon 365 days to the year, which ac- 
cording to the par are e divided in the following: | 


manner. 


| Thirty Days — EY oy 
April, June, and November; 
And all the reſt have Thirty one, 
Save February which aloe 
Has twenty-eight ; - and one 55 more 
18 added to't,. one Jear Ain four. 


BRAMPLES. 


60 


at. ah. « 4 * m 


MADD n \ $6 


of Motion. 


oh; Seconds marked WE make 
50 Minutes 
30 Degrees 


12 Sign; or 360 degrees, make. the Whole great dde⸗ 
cle 8 the e | 


Io n e 
. + Dagres 9 
1 Sign. 


EXAMPLE 8 


A | "Ma. 
0 i 0 * vy | 
14.12 13 46.50 43 
"69.48 41 35 21-36» 
35 22 26 24 32 16 
12 14 10 12 13 12 
20 31 18 16 2 Api 
16 14 10 12 10 13 _ 
22 3113 13 11-1 * 
* 10 12 125 13 14. 
207 4 13- TE = 
Err — — ied 7 
1 Quittions? to exerciſe Addition, . 
ay Man was born i io the year 1704, I demand 


when he will be 6⁰0 years of age. 


20 There. are two 3 20 9 0 difference i is. 60 
| =y the leſſer number is 495 what is the Renner. 
a pumber ? 


3d Eran e um of 1 money; and paid th: 


mn the ſum borrowed... 


5 part, 1124. 05, and the remainder is 71 e 


f 
' 
* 
* 
1 * 
{ 
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2 E Ie ner wu ad 6 


* O SUBTRACTION, 


ach A owes me 3 guineas, B 50. 125. C04 7. 


| and D threeſcore and ſeventeen 18 98 How much is 
due to me in 7 


"oe An man hath 6 bis of 3 the geg weighs 
2 qęqrs. 141b, and each of the reſt weighs lb. more; 
what * had he in the whole? 


ech A Man took a beate for 12 years; and by a- 
greement was to pay 100 J. 101. down; 190 J. 4 7. 
at the end of 6 years; and 109/. 67. at the end of 
12 9 1 81 31 demand hoy much the whole ſum wer” 


FFF 


of SUBTRACTION. 


© UBTRACTION ſhews how to take a leſfer num- 
number from a greater, ſo that the ene be- 


_ them may be ROGER. 


SUBTRACTION. is. either fit imple « or 8 . 


but as the diſtinction is the ſame, with that which 1 | 
have already ſhewn,_ between ſimple and compound 
addition; I therefore think it unneceſſary to repeat it 
again here: the ſame alſo is to be underſtood, both of - 
. e and diviſion. 


Ho. * "Fe 


x IN placing your numbers for ſubtraction: care muſt 
be taken, that the largeſt number be always ſet upper- 


moſt, and the leſſer number, regularly below-it ; viz. 
ip ſimple Subtraction, (by which I mean Subtraction 


of whole quantities or Integers) units under units, tens 
under tens, &c, b in compound Subtraction, thoſe 
we | riots numbers 5 
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oO SUBTRACTION. 33 


numbers under each pier; which a are of the fame name 
or denotniaation, 


WHEN your numbers are thus placed, begin with 


the laft figure towards the right hand ; which (if tefs 
than the figure which ſtands over it, fubtradt from the 


rſt figure, and the remainder, or difterence,.place ex- 
actly below; and in this manner proceed, ſo long, as. 


the figure in the under line, is leſs than that which 
ſtands over it; bat when the figure in the lower line, 
is greater than that which it is to be taken from; you 
then muſt borrow one from the next figure in the up- 
per line toward the left hand, which will always be 

equal to ſo many in the prefent line as you point at in 


addition ; and then taking the lower figure out of that 


| you borrow, add the remainder to the upper figure and 
fet it down, carryng one for that you borrowed, to the 
next figure in the lower line towards the left hand; 
and ſo . in this rranner till you have —— 


E X A M P L E 8. 

— 7 . a crowns 
"Tron 54 9432 5643 3210 2136 
Take 321 594 2421 — 1328 


333 3491 


6h yh 8 ygth 

= hours lb ſhillings miles 
From 653210 572104 521561 346452 
346024 256351 312156 12356 | 


— — — 


ö 


| 
| 
| 


4 
| 


r 


n r Ha 


„ OTE Be tans wi r 


24 OfSUBTRACTION. 


S. There are two things in the above operation, 
the reaſon of which I do not underſtand : The firſt is, 


why you borrow 10, and pay but 1 back again: and 
the ſecond,why you borrow from the upper line, and 


pay it to the under one 


M. To anſwer your firſt queſtion, 1 need ooly re- 
fer you to your firſt table of numeration, which will 


inform you, that every unit to the left hand is equal to 


ten, in the next place towards the right. 
And as to your 2d, 


You will pleaſe to obſerve, that whether we add one 
to the next figure in the lower line, or ſuppoſe the 
next ſigure in the upper line (from which we bor- 


rowed it) to be one leſs than it really i is, it has the 
ſame effect; and therefore, as it is much eaſier, OP 


leſs be e to the memory, to add one to the 


lower line, that method is found better for Practice. 


N. B. The very ſame Tcaſon will hold good in 
Subtraction of divers denominations, reſpect being had 
to the value of the one, which you borrow; I mean 
how many it is equal to, of that denomination to 


which you borrow it, as you will find more fully ex- 


plained, in the firſt Section of this chapter, 


Of Comyouny SUBTRACTION, 
8 aft Of M O N E . 
| WW 1 A 2d. 44 
33 413 Og 4 t r 
From 345 168 633 10 6 630 13 4 
Take . 12 0 - 242 1429 210 13 2 


— 


114 4 2 49017 y 5 
%%% = 


- B 


Pa 
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Paid at 2 „ 
25 14 

3 
7 


ral times. 
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4th Sth: 6th 
EW: Fr; 4-7-8 
From 360 14 64 169 12 3 120 13 44 
120 16 52 96 10 64 60 14 64 


F —— — — —— — 


Ne at 8 34 10 4 


co o O 


N 


1 * 


0 Recd, in all 198 5 © 


— —U„— d — —— 


+ remains due 


| Of Trey Vet ght. 
1ſt, 2d. 5 : 2d. 
oz dw gr 02 FI gr 15 5 = Ll Pa 


Tem % l „„ „ 43 £46 n e 
Take 35 10 i 2 18 18 2 


27 o is. - 


te V6 abe, 1 


ſeveral times $ 45 16 10 


| 

| 

2 
| 
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JT SUBTRACTION. 
AE: Gl — — — 
222 Weigh t. 
N E X A M P L E S. \ 
| j PL” NG 1 f Es 
Io cut gre b 4b oz d. tb oz or nk. 


Prom 62 2 24 18 3:2 16 10 tr BET 
Take 5 3 16 e \ + OY LO 4 


| % 


— mc 


| 4 | | Diff, Pe 5 8 : Ps | | 15 


L . 5 , ; 
- — F N 1 
wi. d py 18 * „* 2 3 2 355 + I. —— A 


* Apothecarie 05: Wei IY 
SET ARRAN * 1 8. 8 . 


Ss - -- b e e . «a dſeg 2 
f From af 3-9 11-90-24: 4:40: ol 
CCC : | 


Diff. 36 4 2 19 


f a — — —— — oY * 
— — — — * — 4 G 
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_ Xa, es AR 
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34d 8 zb 
vn dr ſe gr oz dr ſc gr oz ar fe gr 
Frm 35 1 i 12 6 i d 12 1 11 
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Of Land Meaſure. 
Üuö EL 4! 
P77. 3 5 $6 42d; Ach. 
[EE 8 Cris Cre d* 
From 12 2 12 16 3 16 26 1: 6 30 0 8 


; Take 6 3. 16 11 3 22 18 126 16 116 


8 2.36 


; 8 — — 


orf W. ine Mealure. 


EXAMPLES. . 

Thi 7% gap garb 
From 33 12 63 12 12 21 6521 
Take 2 2 18 e ieee ieee 


Diff. ol > 57 


— ä — 3 


— 


— . od 


2 —— n 


l 
R. d. 36 Ath. 


bs & 79 A. B. Fg B. B. , g kar g qtt 


From 16 11 12 16,13 45 1 7 40 3 2 
Jale 16 9 1 13 2 1 1258 * 24 1 3 


Diff. 62 1 1 
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3B Of SUBTRACTION. 


1 _—. — „ _. 


1 of Dry e 


EXAMPLES. N 

e VP th. 

Ch bu p Ch bu p rs bu p qr: bu þ 
From 16 1 3 36 2 1898 .9-. a. 1 
Take 11 2 1 n e 16 1 3 


Dif. 1 33 2 


ot "Time, 
EXAMPLES. * 
iſt „ 3d 


» h m ſer Wd b m ſec wh n ſec 
From 36 15 21 26 133101611 161 12 10 15 


Take 25 16 32 30 102 18 46 21 173 O Th; 4 15 


— Mb — — ** 
. __ 


Diff. 10 22 48 56 


Of Motion. 
EXAMPLES, 
Ath. 5 2 $th, | 6th, „7b. | 
0 * H 0 9 HH 


From 3 36 1114 45 3 12 . 8 51 12 6 
Take 25 10 16 13 20 43 45 18 26 36 14 21 


— _— ———ĩ—2rꝓ—J- — — — — Anni cm — R 
„Diff. 11 639 Ce hs 


Queſtions 


CS my m& rey 
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of SUBTRACTION 39 


| Queſtions to exerciſe Addition and SubtraQtion. 


1ſt A man was born in the year 1705; I demand 


his age in the year 1753? 


2d A Caſtle was begun i in ey year 1450, RP was 14 


years in building; I demand in what year it was r | 
| and how many years it is ſince? | 


za James beko of peter 965 pounds, of which he 


paid him at one time, 260 pounds, at another time 320 
pounds, 10 ſhillings, and at another time 125 pounds, 


12 ſhillings, and fix pence; I demand how much remains 


uopaid ? e 


4th What ſum is hat, which taken from 65 3 pounds, 


leaves 4251 127 84 


5th There were 5 bags of Money. containing as fol- 


ows;- viz. the firſt bag 1254, the ſecond bag 13 51 77 64 


the third bag 200 / 107, the fourth bag 2351 127 109, 


and the fifth bag 3007; which were to be paid to tre- 
ral perſons, but one of them being loſt, there were only 
f mw 17s 6d paid; [ demand which bag was m_— ? 


nl 
Of MOLTIFLICATION. 


. is a . way of perform- | 
1 ing many Additions of the ſame numbers, as 
may be ſeen by comparing ſome examples in this rule, 
with others in Addition; to which 1 mall occaſionally 
refer. Multi- | 


E2 


————— r I nnn cen. ooo oan I 


* . 


40 * U TIPLICATION; 


Multiplication conſiſts of” three parts. 


xt The Meultiplicand, « or number to be M ultiplicd.” 


2d The Multiplier, or pumber by which you Multiply. 


zd The Product or Total; Which i is juſt To many 
times the Multiplicand, as there are units in Us 
Multiplier. | 


Hut before cad proceed any further, the F 
be got by heart. 


ing "Table mii 


The TABLE 


B u the above table, we readily bnd the product & ar - 


ins. two numbers (neither of them being above twelve) 
multiplied by the other; and is found in this manner, 
„ : FIRST 


07 MULTIPLICATION. — 


FIRST, look for any two numbers propoſed, in the iſt 
column towards the left hand; that done, next find 
the other number in the appermoſt or top column; 
then leading your eye, from the figure in the left hand 
column, directly acroſs che table, till you come exactly 


under the other figure in the upper column, you chere | 


find the product: as for example. 


THE product 9405 multiplied by fix is-required; 
to find which, firſt look for 6 in your left hand co- 
lumn, and 9 in the upper one; which having found, 
guide your eye from 6, directly acrols the table, till you 


come under , and there you find 54 which 1 is the num» 


ber ſought. 


N. B. Had you taken your , in the lefe hand co- 


lumn, and your 6, in the upper ones. it. would have 
_ given you the Mins ann 


SECTION 24. 


HEN t two . are e given to be multiplied, . 


one by the other, (if they don't conſiſt of an equal 


number of figures) it is moſt convenient to place the 


leaſt number lowermoſt, which is called your Multi- 
lier ; and the upper one of courſe, will be your Mul- 
Tiblicand: Having firſt carefully placed them, units 


under units, tens under tens, &c. then Proceed to mul-- 


tiply them, as your: table directs. 


— 4 AY" 


* eee eee, a EAN 
7 
— 7 f ; . : 4 i 


& 
£ f ; : 3 o 


22 ” no ng * Wc 

f 2 * Sn : a — —— — 32 2 — E — , Ys 
_—_—{ 2 ˙ ECD — = — nnd - — — a - 

_—_— — —. — — 


. tant pr Se; 8 
— — = 7 — a — 1 
—— ——— — f—üf4— a . 


4: Of MULTIPLICATION. 
EXAMELES.  : 


iſt, | 24 of. 
ounds gubreas crowns 
Multiply 1 30 7 wegen 4263 57926 
. 5 + 
PE a or OY 
26 1 4 produc ALES | 
xvi 5th. 2 7 oth 
F nts) 8 ehdret-$4 42765 
PI DE Pie ene 2 
5 = > 5 


There are 6 purkes eich containing 2358 pounds, ; 


1 demand how many pounds.in the whole. 


N. B. This proves the ee, io Addition | 


of whole numbers. 5 


SECTION. 3d. 


Wir your Multiplier conſiſts of more fi gures than 
one; you muſt multiply your Multiplicand, by 


each figure in the Multiplier feparately, placing the firſt 


figure of each product, exactly under its Multiplier; 


Which ſeveral, products being added aher gives 


the total product. 


N. B. When theſe Sgures T W or 1 yt 1. 
or 1 and 2 happen to ſtand next one another, in the 


Multiplier, you may multiply by both at once; as in 


the 7th example of che laſt ſechon. See example 7th 
in chis l EXaM- | 


1 
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; E * AMP LE 3 
32457 436792 743278 . 


* . 
: F A 5 4s 4 2 924 i a 4 
1 * . 8 we” Rats, e.. rt — MET ES 1 . 
. x 
—Y 


22719 3494336 © 
N . . 
| — TE 4 — — — 1222 

551769 20966016 


ts. k 7 , WE» £59. 4.4 4 N Hr aS 5 ; 
' 'T ", 


* — — „ 


e . oh" 
24789 767 3270486. 
423 en e 

; — n — ee 
eie, © neva I 
952546 32704860. 

| 6 Nee e | q 


5 25755706 | 10151588544 5 


ro oe” TR q 
3756421 24350683 _ 23471687 N 
4116 o in. 


—— —— — 
; 5 4 ki ———— . 
I! 
. , x i? 
: 2 N . . 7 
& * : 2 : Wis £ : LS - i. 8 
: T , . . N 7 * | 
. 


S. THE . hs you carry at tens here, 1 per. | 
\ | fedlly underſtand; but the reaſon why the firſt figure Y 
5 of each product, ſhould be placed under i its multipliers [ 
5 I muſt beg of you to 2 to me. y ' 


M. The 


as - Oo MULTIPLICATION. 


M. The very ſane ſteps by which you traced 
the one, would (if you had purſued a little further) 
have led you to the other, which is this; in the ſixth 
example of this ſection, the firſt figure in the Multi- 


plier 1 is but ſimply 2: therefore two times three u- 
nits, is but ſix units, which I ſet down exactly under 
my Multiplier, viz. two, and ſo proceed tall that line 
is finiſhed; I next begin to multiply by the. 2d figure. 
in my Multiplier, which is likewiſe two, but it is two 
tens; ſo that notwithſtanding as before (I ſay) two 
times three is ſix; yet by ſetting it under its Multiplier, 
Which is the place of tens, it becomes ſixty, as it ought; 
twenty times three units, or three times. twenty, or 
two tens, being likewiſe ſixty ; having finiſhed this line, 
I next proceed to multiply by my laſt figure viz. 
three, which from the place it ſtands in, is three hun- 


dred; ſo that if J had placed my nine, which is the 


product of three times three, below my fix, in the firſt 
: line, it. would have been but: nine units; or if below my 6 
in the 2d line, 9 tens; whereas it is goo z three hun- 

dred times three units, or three times ns; BA 8 


dred — 9 and fo of all the reſt, 


SECTION 4thi. 


Wird your Multiplicand,or Multiplier, do either, 


or both of nt end with a cypher or cyphers: 


80 many cyphiers as s you have i in your Multiplier, 


ſet down directly under them, in the firſt product, 


and then begin to agony * r firſt  Ggnificant fi- 


gure- 
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gure in your Moltiplier (which | in the iſt example i in 


this ſection is 2, ſaying two times nought is fought, 
&c. and ſo proceed till you have finiſhed that line“ 


Next begin to multiply by your laſt figure, which is 

. placing the firſt figure of the product exactly under 
; and having finiſhed that line, add the two products 
| d Rar, which will give you the total product. 


| Or negledting ſuch cyphers in Both ; multiply by the 
ſignificant figures only; and when your multiplication. 


is finiſhed; annex to the right hand of ſuch product, 
the cypher or cyphers, with which one, or both of 
your firſt numbers given, did end-; which will alſo be. 


the total . as before. 


EXAMPLES. 1 | 
3&7 | nn 


uf way 746300 ad way | _ 746300 
—_ 4420 
——— 8 . 
149 260009 _ 14926 
2985200” | 209852 
— — ci. cums aw 0 — 4 Rn 
313440 oY 1324460000 
— — — — F 
3d 4th 
6540007, 536000 
5208 3200 


SECTION gw 


WIEN cyphers are placed between the Ayniicane 


Tus in the Multiplier, they wuſt be omitted in the 
e 


46 Of MULTIPLICATION. 


operation, wart being had to the art __ of every | 
1 particular ann, as before. 


EXAMPLES. 


| uſt. ae: Bs If 
346427 47489076 843269259 
| 6004 Wee ä 5580 
3 ns 13858 | Foe Sy ne 
2 5 Fon” 


2079947708 


—_ 5 2 —_ 


SECTION b. 


' WHEN the ler is 0 a unter; that you 1 — 
can foreſee any two figures which being multiplied toge- | - 
ther will produce the ſaid number, it is ſhorter to 

Multiply the given number, firſt by one of thoſe fi- 


gures, and that product again by the other; as you 
fee by the n examples. 8 5 


EXAMPLES. 
3 . 


| Hap 436792 by 48 Itakiphy 7459764 by 7 
ee 5 ene 
a ; _ 537103008 | 


N. u, 


— 96—«— — OE — 
2 PREM C - — — — — 
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N. B. By this method we not only ſave a line, but 
the trouble of adding the products together, as may be 
ſeen by comparing the ſt example in this ſection, with 


the 2d example in ſection 3d. 


Muliply $74027 by 54 | wan; 749769 by % : 


| IN he it cms of this ſection, the Multiplier . 

| being 48; 1 firſt multiply by 8, which givesa product e- 5 
qual to 8 times the Multiplicand ; and becauſe 6 times 
8, is 48: I again multiply the ſaid product by 6, which 

2d product you will und to be equal 1 to the Me 85 


, cand, W by 48. 


Note 24. This method of Bl TR RISE, is of great 
uſe! in practical, or compound multiplication: and may | 
be extended much IIs. the W of I Mani: 5 


Plication table, 


of Conrounn MvrTiPLICaTION. 


\ RIS kind of Multiplication Tas [ eblireet 5 
fore, is very uſeful in ſolving many queſtions, as 


will appear by the examples following ; to perform 
which, no other directions are neceſſary, regard being 

had to thoſe already given in addition of divers deno- 

minations; viz. how many of one e are e- 

| qual to one e of another, ES 


EXAMPLES = 


48 We MULTIPLICATION. 


EXAM 


A grocer bought 8 hogſ-| 
heads of ſugar, each weigh- 
ing 3 cut. 2 rr. 1 lb. I det 
mand the weight of the 
whole, 


uk, r ih © | 
Auf. "2-0" 


A, Noblemas lor for | 


the, uſe of his houſe, each 


P. E Es. 


miles, 4 en, and- 10 
poles, each day will take 


him 2 days to perform it 
in, I demand the number of 


_ miles he travelled at that 


rate. 
| 45 4 | 
4 ol 
[ > 6 10 in '9 days 


3: 


— 2 


ae 2 


week, 3 chal. 12 buſh.” 3 


pecks of coals: what quan- 
tity does he conſume 1 in the| 


Jear * 


A gentleman W ta- 
| Kin) 8 2 journey, which at 45 


SECT 


Kx7 HEN. che nomber of lntegers, whoſe. price ate 
required, exceed the product of 12, wultiplied 


. vy 12, but leſs than 157 


KNule. Firſt multiply the Wy one Integer by 12. 
which produces the price of twelve Integers ; 
c DEE that Wome again by 12, will give you the 
1 | 


«lt 1K 2 ts. 1 
22 A Kok. a 


— 


A rer bovght 9 | | 


old ſilver tankards, each 


Veighing 1. 10% 9 dw 
8 gr. what did the whole 


weich! 2 


0 N iſt. 


39 the anſwer 


and then 


E MULTIPLICATION: 


49 


es & r 144; Wo next multiplying. the grieve of ons | 
Integer, by the remaining number of Integers, ſet down 


the Iſt product under y dur laſt line: which being ad- 


| ded together, gives you the price of the whole, as you 
Vill fee by the 1ſt example-of his ſection. 
 2dl9; When the number idf Incegers exceed I 56, or 


if more hundreds than one; 


* FIRST; multiply the price -of one Wed by 10, 


which gives the price of ten; again multiply that pro- 


duct by 10, which wilt give the price of 100; which 
laſt product being multiplied by-the aumber of. hun- 
dreds, viz, „n 2, 3, 4 or g, &c. acecordigg tothe num 
ber of hundreds wanted; au will have the price of 
all-the-hundreds. Then for the remaining odd num- 
ber (if any}you may take part of any of the former pro- 
| guts; or multiply the given price, by the punher 
= wanted; Which being added together, gives you the 
| price of the Whole, as you will find mare clearly ex- 
plained by the operation of. the ad example, in this ſees 


tion. 
th E X A M P I. E S. 


It A Merchant baught 156 cases of brandy 1 


1150 84 Fr 7 what myſt he pay: tor. the whole : 25 
4 

15 1 oe pes oe OY 
3 3 8 0: eee 6f, lade 


12 


450 16 o price of one handred and fortpfour, 
33 8 o price of twelve d © 


28 4 4 34 5 0 piice ef the whole, 5 


5 Of MULTIPLICATION. 


"hs. .- Ao, 


. 2d What is the value of 42 5 pieces. of cloth 4 
2 7 64d per piece ? | ET 
£48 3 
AE 7 6 th pref epics 


i a ttt. 


| 33 15 0 price often f. 


wh; 357 10 © o price of ove hundred 


4 


8 o o price af -. 400 
| Tice the price of 10is 67 10 o the price of 20 
3 IE pond is 10 17 6 the price of * 


1434 7 —_— — 425 Be 


—_— — — WY | — 


m the Shove queſtion, I Grſt fer ow 8 price * 


| "one piece, and then find the price of the four hundred 5 

in this manner, viz, firſt ] multiply the price of one 
Integer, by ten, which gives the price of ten; and 5 
multiplying that product again by ten, gives the price | 


of 100, which multiplying again by 4, gives the price 


of 400. Then for the price of the odd 25 pieces, I | 
multiply the price of ten by 2, which gives the price of 
20, and laſtly multiplying the price of 1, by 5, Thave 
he price of 5; which three laſt- products "_ added. 


ogether give the price of the whole. 


5 3d. If 243; Min were. to be cloathed, anal 27 37 44 | 
| allow 'd for the cloathing of cach man; 5 n would | 


128 whole colt ? y 


Sclo. THE method of applying M aleiplienit in 


dhe foregoing examples, has- * me ſome notion of 
: | | Tn | 


ov wa, 


—— 


"DIVISION. 4 


i ue; F but pray is there no other way of folring 
ne queſtions ? ? 


S. Which of them is ſhorteſt? . 
J.. Sometimes Practice, and ſometimes Multiplica- 


tion: and therefore chiefly depends on the ſkill of the 
artiſt, when to apply the one, and when the other; 


but for the beſt general rule, obſerve the following. 


General Rule when to apply Practice, and ole 


Multi plication. 


4 


7 


WHEN any of the numbers conſiſt RE of 
Tategers, and not exceeding 156: the ſhorteſt way ig 
then by Multiplication ; But when the Integers ex- 


cad that number, particularly if a very large one (as 


in the ad and 3d examples aforegoing) then it is more 
1 conveniently perform'd by Practice; as will appear by 
comparing the operation of the ſame queſtions in each 

| of thoſe cules (when you hare learnt 0 enk. 5 


But leaſt the learner, (for want of time, or from any 
other cauſe) ſhould be obliged to ſtop ſhort ; I thought 


it neceſſary. to teach him how to make hs: moſt of 
What he had learnt; by ſhewing him the uſe and 17 
mann d 10 ch ARS, i in ies n extent. 


of Division. 


* Divif ion we diſcover, how often one number i is 
contained in another, and what remains; and is 
* 3 thort way of LT adit ſeveral SabtraRtions, 1 


= '7 


- 


1 F 
— * 


"Maſt. Tes; both by practice and the Rule of Three, 


XX XOO000KM 


— * _ n ——— — 
— — — ne 4 By — 


— — — ͤↄœ＋TiXW2'2ð2.].3 neg 
— —ñꝛ — — EY C49 ns 


3 _ 
— — — — 
— — — — ages, age 


— 


2d Divide- 4236. by g 


1 Dividend Quat. 
Du,; ) . 


ä The Dinidend, nbc = 
ruhe two given num- to be divided. * 
hers are © The Divifor, or "number | 
EIN | T by which pun diide. 


The Quotient, or number arifig from ſuch ii 
| ben, and which thews how often . Diriforic cardia 
ed .in the Diviaderd, 


Note, After the divif jon is Suithed, 8 þappegs 50 


$2 OG DIVISION. 


IN Diviſion there are three vumbers; two of * 
re gryen to fd z third, viz. g 


110 


often to be a femainder, which muſt be alwiys leis un 


the Diviſor, and of ihe lame name or kind, 88 the 
Z Niue. 


THERE : are alſo two e of - Cinple Dixifio, fo | 
- en Dirifion, and TIO W ns l 


. 


2 "A OTE bet 5 
QUART Divifion is commonly made uſe of my 


the Diriſor doth vot exceed 12, as in the follow- 


EXAMPLES. ans 
Divide 587 by 4 9 


bg. 


Diridend 0 
Diviſor 4 ) 387 ( 3870 


Quqt. | 96: 5 nde. 


Fa t remdr, i 


30 Divide rere 
ach. Divide 79045 by 7 


5th. Divide 497604 by 
6th. Divide 780432 by 8 


7th. Divide 9470653by9 


Sch. Divide 2364037 byio 
] rh. Divide 1974865 by 


14 3 8380 43 CT ＋ 


ind es I” 
4 þy 2 


. 


1 EH 


Re 


7 | : 
* Fx 


1 
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- Thats wrought the 1ſt and ad Exiles; to ſhew 


you how the operation is perform'd; ; Which is in this 


manner. Fiyſt ſetting down 55 Dividend, and. place 


| Your Diviſgr tg the left 
| if how often 4 is contained i in 38, which I find to be 


times, and 2 over; 1 therefore ſer down my. 9 under 
my 8, and carrying the 2 in my mind, to the 7, which 
is the next figure in my divjdendi; J again ſeek how 
often 4 18 contained i in 27, which I find to be 6 times, 
and 3 over; 1 therefore fer down my 6 to the Sigh. 
| hand of my 9: and becauſe there are no more figures 


_ my Dividend to which I might carry my 3, which 
: 3 I ſer i it down at + ſome diſtance to the . 


%%% 0¹0¹¹²³ a 


e Tbe 20 as is performed in che fame. 


15 manner, although 1 have placed the quot. aud remain. Tj 


Ger in a different order; This firſt way haerer 3 is ms. 
| 5 common, f in Short Dixiſion, MO 


' WHEN the Ganificayt &gures in the Divifor da 


not exceed. twelve; with any number of cyphers What- 


ever annext to it, you may then cut off ſuch cypher, or 
cyphers, from your Diviſor, and alſo an equal numbe; 

of figures from the right-hand of your. Dividend; and 

then divide by your bers, figures only; always 
remembring (when your Diviſion is finiſhed) to add 
the figures which you ent off in your Dividend, to the 
the remainder at laſt; if nothing remain, then thoſe 


V EXAM: 


F Y 
. P 2 
* 

” , * + p 


and of! it as you ſee; nt 


* cut aff in your a ve me whole re- 


- - ” 

: . =. 
— — — on .. 

==: Ws ISI — — 


quot. 542 23 s 


A 


54 07 DIVISION. 
| EXAMPLES. 


ut Divide 34260 by 20 | 4th Divide 134267 by 900 | 
2p) 3426 remainder | ;th Divide 970458 by 1000 | 


— — 


| 2713 quot, 


2d Divide 21073 by 40 12 12þ0) 54327 (50 
| | 
Alo) 2170 (3 3 


Divide 996584321 by 


3d Divide 504731 by 90 #1 11000 


L hall here new you how the my example | is per- 
form'd, by which you will underſtand how to work' 
any of the reſt, Firſt then having cut off my two 
cyphers in the Diviſor, and alfo an equal number of fi- 
gures from my Dividend: I then proceed to divide the 
remaining part of my Dividend, by 12: and having 
| finiſhed the Diviſion, I have 3 for a remainder, to 
which bringing down my 50, which I cut off in my. 
Dividend, and placing i it to the right hand of my 3, 
which remained in diviſion; gives he whole remainder 
5 3 50, as appears by the work en.” 


* : 2 . - 2 3 i p "in 


5 Of Lone Divis1oN. 
SE CTLI O N rſt, 


HEN the fi ignificant figures in the Divifor ex- 
ceed 12, it is then called Long Diviſion; being ob- 


liged for an help to the memory, to multiply the Diviſar 


by one ſingle figure at a time, till you have multiplied the 
whole Diviſor: Then fubtracting that product, from 


—ů — non ets As — - ——_— 


_ | Sch Divide 237560 by 120 
7th Divide 5432750 by1200 


quot. 4527 350 remdr, 


J IEEE: Ko. ¶ ⁵ ]⅛ ˙ on - 1 O tas: 


that part of the Dividend you ſought it out of, in order 
to ſind the remainder : you next to the right hand of. 
the ſaid remainder, bring down the next figure in your 


Dividend ; which operation muſt be continued to 


eyery Quotient ſigure 3 as Re. will _ by the fol. 


lowing. 
EXAMPLE s. 


e Divide 5840 by 48 


ee Dividend Quotient 
| Divifor r 48). * h 


32 Remainder 


IN performing the foregoing SE 7 firlt af 


| how often the Diviſor 48, is contained in 58, which 


: are the firſt two figures in the Dividend: and finding 
it to be only once, I therefore ſet down one in the 


Quotient, and alſo ſet the 48, under the 58, in the 


Dividend; and ſubtracting the one from the other 5 
P find a remainder of ten; then bringing down the next 
T figure of the Dividend, which is 4, I again ſeek how 
; often the Diviſor is contained in 1045 which 1 find | : 
e 2 weg wy 2 to the right hand of wy = 


ST 5 wwe „ 


3% Of DIVISION. 
being ſubtrafted from 2 remainder of 8; and. 


often 48 in 80; which being but once, I ſet my 1 in 


32; ſo that L find 48 to be contained! in N 121 
g times, and 32 over. | 


ſtill be leſs than your Diviſor; you muſt ſet a noughht 
in your Quotient, and bring Gown the pext figure in 
your Dividend: if the number be ſtill leſs than your 
Diviſor, you muſt ſet another nought in your Quoti- 
ent, and ſo proceed till you have a Dividend large e- 

8 nough to contain your Diriſor. | 


perform'd; I ſhall. next teach you the application of 
it to Addition, inſtead.of pointing. . 


5 2 - Pividend © | _ 8 5. 
" Diiſor 10 75 (e. +: 5 r. 1 
64 
Aich a -h cu. 


; SS PL AFG —— the reſpe&ize 


lam, Which each * the-bour: lines amount. zo in the 
2 N 7 3 1 


laſtly, bringing down my nought, IL enquire again, bow 


the Quotient, and ſubſcribe my Diviſor below 80; 
which having ſubtracted from it, the laſt remainder i N. 


Note, If after you have TIES ah Genre 8 
your Dividend to your remainder, the number ſhould 


| HAVING now ſhewed you bow the operation 8 


80. i}. 5 . 


\ 
th 
by 
W 


O hIVISI MX 7 
FE example. i in Addition of Avoirdupoiſe tight Viz, 


2d exptugke, the ne of « ounces; the 39, chat of poung 


| weights; the ach, that of quarters; and the e 
= of hundreds, 


LAVING added w wy if | hoe. in the it example 
ddition, viz.ounces, as if they were lnzegers; 1 


it amounts to 76, which I place for a Dividend, En 8 
ce in the 2d example aforegoing; andbecanſe 16 ounces 
| ares ponad weight; Ltherefare place 16, as my Divi- 
for; which having divided by, I find to be contained 
in 76, four times, and a remainder of x2 ; which being 
12 ounces, I therefore ſet it down below the line of 
ounces, and the quotient Which i is 4 pound, I carry to 
the line of pounds; and having added it up, find the 
ſum to be 168: to know then how many quarters are 
contained in 168 pounds, I divide them by 28, as you 
5 fre i in the 3d example above; and find it to be 6 times, - 
and nothing over: I therefore ſet down nought, un- 
Ader the line of pounds, and carry my 6 quarters ts 


my line of quarters, and fo proceed: always ferting 


f down your remainder below, and carrying pour Quo- 5 


dent to the next line, till you come to the laſt denomi 


5 nation towards your left hand, at which (as has deen | 


ad WY you mult carry at dem. : - 


SECTION a0. 


| Ven: being caukiplied zogether, will produge 


5 2 — Diviter © Wel pref oe Fol g 


— ee - —v— — — —— — — — — — — 


the Diviſos is ſueh a Amber that avy 970 


ok arent 


2 — 
— —— 


32 DIVISION. 
ors inſtead of Srila by the Diviſor 48 FP at. 6 


J firſt divide by 8, and that Quoyent | again wh 6; 4 
b e 2 5 60 
„ EXAMPLES. 


1. Divide 5340 by 48 = Divide 24936 by 6 


_$)58zo( 8)24836( 
+; Dez 17 | 
| Qyctient 121 - 32 remainder 4 * Duo. 
zd. Divide 32745 by 54 
99327450 
5536383 
esl 


Sele. This is ed not -avly Buch ſhorter ; 2 


but much eaſier than dividing the long way: but 1 
don't underſtand, how you come by the fereral remain. 
ders, i in the foregoing exmaples. > 


Mast. After you have divided by the fclt fore - 


if there be a remainder, it is juſt ſo, many units, as the 


Ggure expreſſes ; and the Quotient ſo many of that 


figure you divide by; ſo in the ſecond example, where 
; you divide firſt by 8; your firſt Quotient is ſo many 
times 8; and your remainder 4 units: conſequently 
in the 1ſt example, (where your 1ſt Diviſor was like- 
 vife 8) your firſt Quotient will be ſo many times 8 alfo, 
which being again divided by 6, your laſt Quotient 
Will be fo many times 48, as there are units in bur 


Quotient ; and your laſt remainder being 4, is 4 of 


your firſt Quotient; viz. 4 times 8, which is equal ts 
5 325 ; therefars ſet it down under, as you 65 | 


Tir 


s = 6, 


1 


DIVISION — 


2 


' LASTLY, in the third example; 3 * rt remain- 


der being 3, is ſimply 3 units, which I ſet down; but 
the laſt remainder (which was 2) is two nines, which 


by dividing the 2d and $0 examples the long way. 


Here follow ſome more examples i in Long Divifon 
for the exerciſe of the learner. 


| Dirifor 1200) 5432750 (4527, 
| FTC S:::” 
{| ——— 
6327 
60 00 


3275 
| 2400.” 


5 Gnas <nn_= — 


| Compare this operation B55 .@- 


with that of the jth. 8400 
example inthe iſt ſec — ——— _ 


Hs tion in n ſhort Diviſion, | 3 5 0 Remainder $ | 


CS n py OE ION 5 

5 ot 46045) 87023650 1 
hs ei Ja Cano tn ( 
' 1h859624) 307867329 (| 


Note, When your Diviſor conſiſts of any 1 of 
| Ganificant figures whatever, with a cypher, or cyphers, 
| annexed; you may ſhorten the operation according or 

5 the rale Prey in the firſt ſection of Short Diviſion. 5 


: 80 This 
wa „ 


. 5 * . . 0 * , — x Ln . 
ws, fe Fo ? : ” | : 8 0 y 


is 18: to which adding my firſt remainder 3, the 
whole remainder is 21, which operation you may prove 5 
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Oo This an 2 very, curious,; add regal 


1 as it not only,anfwers every urpdie:thas 
g Diriſion does; but the operation is much 


| loſs complex, although be xcaſen- on which in in 


' founded ſeems\{to mt) far moreimyſtarions * 


therefore beg of you to — it to me. 


9 


« If, Firlt then vou mut note, that any two n num- 
bers being multiplied, by one and the Tame Tum, the 


products thence ariſing, will have the ſame ꝓtapurtion 
to each other, as the hrſt given numbers had, before 
they were multiplied. A for inſtance, 6 and 12 


being each multiplied by 3, the products will be 18, 
and 36: hence it appears, that as 12 was equal to 
ace 6: ſo likewiſe is 36 equal to ace 18, Conſequently 
then, any two numbers, which will divide equally, by 
one and the ſame ſum. withaut a remainder ; their re- 
 ſpeQive Quotients, willidear theifame reaſon, or pro- 
Portiaa to each other, as thoſe wunder mo which 


Vere Sven to be divided. 


WY 
* , 4 


For 2 proof of this 


LET vs ſuppoſe the Dividend, and Divifor | in 
A 3 in Diviſion, to be the two. numbers given: 
viz, the Dividend 45, and the Dixiſor 15: and let the 


number by which each of them is to be divided, be 3; 


1 Quotients thence ariſmg vill be 5 and 1 53 
I, ſay then, that the Quotient of 15, divided by 3, 
ſhall be jaſt as often contuined, in the Quotient of 45s 
divided by the ſame figure ; as the ſuſt Diviſor - 15. 
was contained in the firlt Dividend 453 for as 5 18 
contained in 15, three mes; fo likewiſe 3 iS 15 ee: 
| time: contained! in 5.7 


1 THESE, 


. 
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THESE things being premiſed, the reaſon for Qut- 
ing off as many. figures from the right hand of your 
Df ekend, as you do cyphers from. your Diviſor, will 


appear clear from the ain conſiderations. 


AND firſt, that as every figure. increaſes i an a ten · fold 


proportion towards the left hand; ſo of courſe, it mult 


decreaſe in the ſame. ptoportion towards the right, 
To make this {till more plain: let us again take a view 


of the 1ſt example in the 1ſt ſection of ſhort Diviſion: 
There you ſee, that by cutting off the cypher from the | 

Tight hand of the Diviſor, and alſo one from the right 
hand of the Dividend, you therefore ſhift every figure 


one place further towards the right hand, and conſe- 


quently make it ten times leſs than it was before. 
Each figure then, being ten times leſs, i it neceſſarily fol. 
| lows, that the whole muſt be ten times leſs alſo; and 

' therefore. according to the foregoing obſervation, muſt 

have the ſame proportion to each other as before; ſa 

that the remaining figures in the Dividend, being di- 

vided by the remaining figure or ſigures in the Diviſor, 

will give the ſame quotient, as if the whole Dividend, 


had been divided by the whole Diviſor; as has deen 


-thewed by the 7th example in the 1 ſection of Short 


| Diviſion, and the 6th example in Long Diviſion. 


FOR the very ſame reaſon then, that cutting of one 
. eypher in your Diviſor, and one figure in your Divi. 
dend is equal to dividing by 10; ſo cutting off two cy- 
phers; is equal to dividing by 100, and three to divi- 
ding by 1000, &c. 


. This definition, ſeems very clear, when the Di. 
G 5 rilor, 15 
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viſor, and Dividend end each with a cypher « or cyphers, 
but will the ſame reaſon hold good, when any, or all 


the figures cut off 1 in the Dividend, Ace to be ſigni- 
cant ones? 


M. Moſt certainly, the only difference being this : 
that where the number of cyphers cut off in the Divi- 
dend, are equal to thoſe cut off in the Diviſor: then 
the Dividend and Diviſor are equally divided by 10, 
100, 1000, &c. (according to the number of cyphers 
cut off in each) without a remainder: but when: any or 

all the figures ſo cut off in the Dividend happen to be 
ſignificant ones; then ſuch figures, are the remainder 
of the Dividend, after being divided byſio, 100, 1000, 
'&c, For there are many queſtions in Diviſion, where 
the Diviſor and Dividend are incapable of being 
divided equally by 10, or any other number whatſo- 
ever, without a remainder ; as I ſhall more fully prove 
When I come to treat of Vulgar Fractions. 


8 &T preſume then, that in all queſtions, where the 
. Dividend and Diviſor, cannot be equally divided by one 
and the ſame number, without a remainder, that theQuo- 
tients ariſing from ſuch Diviſion, cannot have the ſame 


proportion to each other, as the Diviſor and Dividend 
Wu given, | | 


M. True, the whats numbers arifing | in the Quori- 
ent of the Dividend, cannot bear the ſame proportion 
to the Quotient of the Diviſor, as the Diviſor and Di- 
vidend firit given had to each other: but if to the 
whole numbers in the quotient of the Dividend, you 
annex the remainder, then will it bear the ſame pro- 
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portion to the Quotient of the Diviſor, as the Dieter 
and Dividend fart given had to each other, 


THE proof of this I muſt alſo be obliged to defer 
till I have brought you into Fractions, from whence, 
1 ſhall refer you to ſome queſtions 1 in this rule. | 


8, How i is rien proved ? ? 


M. Multiplication and Diviſion, mutually prove each 
other; for if you divide the product of any queſtion 


in Multiplication, by the Multiplier; the Quotient will 
be equal to the Multiplicand: and again, if you mul. 


tiply the Quotient of any queſtion in Diviſion, by the 
Diviſor : the product will be equal to the Dividend, 


» 
_ Here follow ſome geen to exerciſes lien, 
Subtraction, Multiplication and Diviſion ; which if the 


young Arithmetician thinks too difficult; he may (if he 


pleaſes) paſs over: till bis reaſon be a little ri per, anc 


his conceptions more enl:rged: as they are no link of 
that chain, which connects che foregoing and follow- 


1ng rules Warner: 


' Queſtions to exerciſe in, Sabrraction, 8 
6 Multiplication, and Drviſto 8 


f iſt What number 1s that which being multiplied 
by 3, and divided by 123 will give you 6 for the N- 


tient? 


2d What number divided by 12, and the Quotient 


multiplied by 2 will give 6. for the product! a 
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3d what number multiplied by three, 
To eighty four will equal be? 


Ah What is that number, which divide 
By twice fifteen, and ten beſide ; 
Then to the Quotient if there be 
Nine added, makes it fifty three? 


0 5th Pray can you on a number fix, 


Which multiply'd by ſeven times fix; 
nd then divide by thrice eleven, 
Shall give the Quotient twelve times ſeven? | 


6th Pray what's that number, tell me friend; 
| By WI ich divide this 23 100 Dividend: 
Its Quotient next divide by ſeven, 

The la ſhall be twelve times eleven. 


th What number's that, if added be 
The product to't, of nine times thiee: - > 
From Pukich ſubtract, five times eleven, 
And next divide by twelve times ſe ven 
votient may'nt be leſs or more, 


5 | But equal zal: to ice thres ſcore. : | 
| 5. The ſeven foregoing queſtions are very curious 


and entertaining; but 1 cannot conceive any caſe, 
which naflibly can Rappen W. 
can be of apy real uſe. 


iſt Of general uſe, as they teach you how to reaſon 


methodically upon hard problems; by whieh means 
| youre able to form clear, and diſtin& notions of things: 
to diſtinguiſh the difference between queſtions which 


are really dificult, and thoſe which only appear ſo, 


M. They are not caly of general but of particu- 
| har uls. 


by -. 
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"> 


Mi x (ns mf of Mk pd 


ea 5 


Of DIVISION. 65 


by the crtical manner in which they are often propo- 
ſed; and conſequently to reduce the latter to more ſim- 
ple "propoſitions, 


2d They are of particular uſe ; as there are many 
caſes, in which they may become not only rational (but 
very natural) queſtions; both of which, I ſhall prove, 
by the laſt queſtion aforegoing ; which being reduced 
into proſe, i is no more than ſunply this, viz. 


WHAT number is that, to which if you add 2.7» 
and from that ſum ſubtract 55, rhe remainder being 
divided dy 84, will give 120 for the Quotient? 


| TO ſolve this, I firſt multiply the Quotient 120, 
by the Diviſor 84, which (according to the rule given 
for proving Diviſion) produces the Dividend 10080: 
| which Dividend, was compoſed of a certain unknown 
number, to which 27 were added, and from that ſum 
55 ſubtracted. As therefore, the ſum ſubtracted, was 
greater than that which was added by 28, I add the 
faid 28 to 10080 which gives me the ift unknown. 
number, viz, 10108, which was the ver required. 
See the work. 


84 Proof 10108 | 
120 . 9 * added 
10080 | 0 ; 10135 : 
28 | 35 ſabtr ated. 
10108 number reqrd. divlr, $4) 10080 (120 quot. 
* 
: » 168 57 : 12 1 i; 
SIN 168 Th 9 N 
ö 3 0 
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Le thereby Fx à meaning on the whole; which redu- 
ces it, from a ſceming difficult, to a very eaſy queſ- 
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a HAVING, I hope by the fore · going operation, fully 


proved the general uſe of ſuch queſtions, namely in re- 


ducing thoſe to more ſimple propoſitions, which (from 


the critical manner in which they were propoſed) might 
ſeem difficult: I ſhall next proceed to give you one 
inſtance, out of many, in which they may be of parti- 


eular uſe; and in what caſes they become not only ra- 
| tional, but very natural queſtions, as in the following 


eaſe. 


A certain gentlemam firted out à privateer, Which 


he commended in perſon, and figuring to bimfelf (like 
other adventurers of that kind) what an inimenſe for- 
tune he would make; determined to run all chances 


himſelf: and therefore agreed to give each of his crew, 


which in all confiſted of 84, 1207 for the cruize. He 
tobk feveral ſmall prizes, Which when fold amounted 
do a certain ſum of money. The Broker's commiſhon 
for felling them, at a certain fate per cent, came to 
pounds, which being deducted from the whole a- 

mount, the Captain found the remainder would not. 

pay off his men by 27 pounds, which ſum he was ob» 


liged to pay out of his own pocket, I demand the 
whole amount which the prizes ſold for? 


| BY this laſt method of propoſing this queſtion, you 
| ſex it is made more ſimple ſtill : for by making the 


ſeveral numbers given in it, to repreſent certain rhings 3 


THE | 


REDUCTION. 67 


THE reader may perhaps expect (like moſt other au- 
ahors) that I thonld here have given them ſome prac- 


tical queſtions, ſhewing him how to divide any fam of 


money, amongſt any tertain number of men, giving 
each an equal ſhare, I muſt therefore tell him, that 
ſuch examples would be very improperly claſſed in this 


place, ſince the learner muſt be entirely at a loſs how to. 
manage the remainders when there happens to be any, till 
he has firſt attained ſome knowledge in Reduction, un- 


der which head he wòill find them. 


OT TOON 
C H A v. II. 
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ways be by as many of the tefler, as make one of the 


„ 


"IF ORE you proceed further, 1 chough it 8 | 
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EDUCTION ceacheth; to briog or a num- 
bers of one denotnination, to other numbers of 
another denommation, retaining the ſane value: and | 

is either aſcending, or deſcending. 15 


WHEN greatet denominativhs are td de brought 
into leſſer ones: as pounds into ſhillings, tons into 
hundred weights, Ke. This is called Reduction de- 
ſcending. and is performed by Multiplication” — 
WHEN ſmall names are to be brought into great ; as 
| Hillings into pounds, hundred weights into tons, &c, 
then it is called (though improperly) Reduction aſcend- 
ing: and is performed by Diviſion. 


Note, Whether yeu multiply or divide: 1 it muſt al- 


to be got by heart: which (although few or no au- 
thors give before the rule of Practice I thought e- 
qually uſeful in this place, and may therefore ſerve 
V m 


Shewing what Pence are (=) equal parts of a Shilling: 


68 CO REDUCTION. 


ſary to give you the following table of Alliquot parte, 


os Exa 
Te TABLES. 
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and what Shillings and Pence are (=) equal parts of a 


. 


8 
BY 
* 


1. 4% . 1. . | „„ nh. 
3|=[]z||5j]J=|z2}h11o|= [rg 
21=|3F || 4j2|=| + jÞ018] = {4 
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re iſ, Is 54f how ns ſhillings and | pence? 0 


—N—— ͥ ́ê 2 — — N * 
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5. | 

cl 

| 2080 ſhillings | | 
5 
[22960 peage 


Queſtlaut alen, 
is eee, | 
hogs, 2. and farthinos. I 10. . 12008, 4706 1 | 
3d In / 147 a how many} i 
ſhillings, pence, and farthings. 5 154% 18 5 ” 7429 gre 


.&h In 15 crowns how my 
| Killings and pence? 75 4. 900d. 
5th In 25 6 how many 
erowns and ſhi INgs : $E | 100 erowns. 500. * 
6th Reduce 150 crowns to } 5 
millings and groats. 750 erawns. 225079 


7th How many ſhillings a 1 
pence, are there in 21 guineas? 5. 4417. 5292 pence. S 

8th How many crowns and ? 140 crowns, 1400 fi ix 
. are in 3 5 . 8 . e 
LEAST | 
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LEAST by the operation of the 1ſt example, yon 
could not yet thoroughly underſtand how the reſt are 


to be perform'd ; eſpecially where there are ſhillings 
given with the pounds, or ſhillings, pence, and far- 
things; I ſhall here ſhew how the 30 example is 


wrought, „ . 
1 . 4 5 
n 
154 ſhillings 
. 
1877 pence 
1 
7429 farchir 85 


IN 3 this operation, l art ſet fawn the | 
| . given to be reduced, as you ſee; and becauſe 20 
Millines make one pound, I therefore multiply the 7 
| pounds by 20, and take in the 14 ſhillings in this man. 
ner, viz, The 4 being four units, I take in with my 
nought, which ſtands likewiſe in the place of units: 


and the 1 which is one ten, I take in when 1 multiply 


by 2, which gives the whole number of ſhillings. I next | 
multiply the number of ſhillings by 12, taking in my 9 


pence, which gives the number of pence: and laſt of 


all, I multiply the pence by 4 (four farthings being 1 


penny) uy in, * I N as you ſee by the 
work. 


* 


ma 


Queſtions, 


pe 
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many billings and pounds, S work. 


pence, ſhillings, and pounds, 
pounds? 

ny ſhillings and crowns? 

; many crowns and Pounds? 

: many ſhillings and crowns ? 


guineas and ſhillings? JS 21 guinear. 441 


Deſecnding, prove each other. 


RexpvorTion ee 


1 1 5 | Anſwers, 
iſt In 12960 pence, how) 542 as appears 80 the 


, — 2— — * — - , 1 
y 1 * -4 - 5 - 
— — So oy nts - - » hi -- 


12) 12960 ( 


* en fillings. 


TE 54 pound 5 
2d 10 4800 ars. how many * 200d. 1oor. 5Le 


3d In 7429 qrs. how . many „J. 145 94 3 2 


4th In goo pence how ma-Þ 750 15 eee. 5 


—— ge OC . 8 


5th In 500 ſhillings, 46 eee 3 


* 
4 
\ 
1% 
4 
LS | 
z 5 
11 
i 4 
1 7 
+. 
34 
:% 
x3 
C * 
n 
J 
» 5 3 
* 
1 
. 
4 
7 
1 
$- 4.08 
bi { 
* q 
1 8 
*% 
% x*- 
$$: 
« RF 
9 
1 
14 
4 
N 
: * 
4 
1 
14 
5 94 
1 
17 
19 
;3 
| 
= Ia 
* 8 
= 
£44 
+ 3% 
4 
1 
1 
1 
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th In 2250 groats, . 7501. 150 crowns, 


Ith 1323 pence, how many? 
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Sth In 1400 eee 
many pounds? 35 4 
Note, The above examples and thoſe 1 in Reduction 
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3 endes 10 Deſcending - 


15 325 Shillings how many crowns and half Ga... 


5] 325 


—— | 


* erowüs 


1 | * 12 
10 tte this "queſtion I firſt divi de the number of 


chillings by 5, which gives the crowns, which l 
a mukiplied by 2 gives the Half crowns, ff es 2 


5 2d In 100 crowns, how many killings, and pounds? 5 


| Anſwer 5oos. 251. 


2d In 60 guineas, how many W erowns, and 
pounds? | 
4th In 6320 two pences, how many pounds. 3 8 


Anſwer 1260s. 25 2cr. 12, 12. 


 Anfwer 521. 135. 4d. 


15 5th In 1245 three perices, how many pounds} 4 


Anſcwer 151. 115. 3d. 


. 6th In 1456 fourpences, how many pounds? 4 1 


Anſæuer 240. 56. 4d. 


7 oth In 6312 ſixpences how mas Pounds? 2 8 


Anfwer 1571. 16s. 


th In 2160 —_— how many pounds ? 2. 


Arifaver 721. 


ꝓth In 6543 balf crowns, how: many n : 


Anfever 8171. 175. 6d. 


10th In 3261 three and four- pences how many pounds? | 


Aufewer 5431. 10s, 


1 ith In 3156 nobles, how many pounds ? 
. 105 al, | 


12th. 


12th 


13th 
pe! 


| 14th 


15th 
16th 


Are 


17th 
ea 
8. 
wrou, 


MN. 
toget 


{ Natio 
your 
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will ſe 
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which 
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12th-In 561. 125, gd, how any three-pences ? e 
| Anſwer n | - 


a 


pence ? Anſwer go5 crowns. 12150d, 


| 14th Reduce 84 crowns, into ſhillings and guineas. 
Anſwer 420s. 20 guineas. 


| 15th Reduce 60 moidores into ound. 5 Af. 810. ; 


16th How many crowns,” half crowns, and ſnillings 


are in 260 pounds, and the number of each equi 7 5 


Anſwer 611 of each and 67. 64. over. 


each an equal ſhare. Anſwer 1060. 157. 


8 Pray how is the 16th ww aſoregoing to de 
wrought ? 


| one by the other, you have the anſwer, 


THE reaſon of this operation, I ſhall denionſtrate. 


to you, by a ſimilar queſtion in Reduction of Os 
meaſure, when we have got thither, 


I ſhall ha ha you how os 11th Sts afore- 
going is wrought the common way, and likewiſe how 
it is perform'd by allequot parts; by which means you 
will ſee, how greatly the work may be ſhortened when 5 

ile valhe of one of the Integers given to be reduced, 
Is? happens to be any of thoſe equal parts of a pound ; 


which Jou find expreſſed in your table. 


73 


13th In 810 half crowns, how many crowns and 


* 17th Divide 427 pounds amongſt 4 men, and give : 


M. Firſt, add jour e crown, half crown, and Killing. 
together; which being reduced to the loweſt denomi- 
nation mentioned, will be 17 ſix-pences: Then reduce 
your 260 pounds alſo into ſix-pences, and dividing the 
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The common Ways 3156 ſix and eight pences. 
8 0 pence in each. 


e e == 

2% 1% | — i 

— e | | t 

1 0 5 2 pounds pang a 11 
By alliquer parts 6. 84% 3 156 * 
. — A. 


10 5 2 pounds 


By the common way, 1 firſt fee how many penee v 
are in one noble, or 6s 8d; which (according to the me- a 
thod of working queſtions in Reduction deſcending) 2 
I find to be 80; I therefore multiply the number of fl 
nobles viz. 3156 by 80, which gives the pence in the 
whole. I next divide thoſe pence by 12, being the 
number of pence in one ſhilling, and the quotient is 
ſhillings : and laſtly dividing that quotient by 20, 
twenty ſhillings being one pound, the Jy yes 
the anſwer in pounds. 


Note 1ſt, If after dividing boy 12 > there had 7 IH 2 
remainder, ſuch remainder would have been pence: 
and if any, after dividing by 20; would have been 


| | =: e 


4 1 IN working the 5 queſtion by aliquot parts : : 
= - 5 1 find by the tables, that 6s 8d. or one noble, is + of a 
i pound; Wherefore dividing the number of nobles, viz, 
3136 by 3, I have the anſwer in pounds at once, If 
there had beena remainder, it would have been ſo many 
I times fix and eight pence, viz, if one, then 6s 8d; if 
lf - 2, trurreen and four n 


| Er 1 Note 


2 
Ys 

bd 
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Mete zd. IN all queſtions where the value of one 
of the Integers given to be reduced, happens to be an 
alliquot part of a pound, as is the 4th, 5th, 6th, 7th, 
8th, gth, 1oth, and 11th examples aforegoing; then it 


is beſt to divide by ſuch parts; which will give you 


the anſwer in pounds at once : but when one of the 


Integers given, is no alliquot part, you malt then per- 
form the operation the common way, as before 
directed. | | 


Note 3d. When E's ſhillings and pence, are gi 


ven to be reduced imo two-pences, three pences, or 
any other number of pence, which are an equal part 
of a ſhilling; you may often perform the operation 
| ſhorter than by the common method; as I ſhall prove 
ic you by working. the 12th example afore- -going, both 
ways; where it is required to reduce . 127. i, 1 0 inte 5 
N three-pences, | 2 


| Common way . 1 9. 
5 
= * 


31 13593 TE 
4531 r anſwer 


3 
| The ober method 56 i" ” 
20 


17 7 
2 


_ 4531 anſwer 
as 
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76 „ REDUCTION. 
BY the common Way, I frſt multiply my 56 pounds 


by 20, and take in my 12 ſhillings; and then again 
multiply by 12 and take in my 9, which brings it all 


into pence, which e divided by 3. es me che an- 


Wer. 


But by the ſecond method of working i 


| AFTER having multiplied by 20, and taken in my 


127. as before, I then inſtead of multiplying by 12; mul- 


piply only by 4 : four three - pences being one. 


ſhilling, to which adding my three-pences which wg 


contained in my nine pence, I have the anſwer i j 3 
| ences, without the help of Diviſion. ” 


8 AS I ſhall bank occaſion when I come to treat of x 
— vile Fractions, to refer you to the laſt of the fore- 

going queſtions viz. the 17th : I ſhall likewiſe ſhew you 

how it is performed, by which time you need but very 
few further inſtructions to work any queſtion in Reduc- | 
tion. In the ſaid 19th queſtion, it is required to divide 

| 2 pounds among 4 men, agg t to o give. each an 1 | 

| ſhare, | 


_ 


40 2 


9 427 (106 4 each man 


3 pane remainder 
20 


4) 60 (15 ſhillings 


HERE having firſt divided my 427 pounds by 4, 1 
| find that each man will have 106 pounds, and 2 pounds = 
remain over, which remainder Iplace under my Quoti. 
ent, and ſet my Diviſor under it, which ſignifies that 
each man will have 106/.and 3 to his ſhare. But becauſe 1 


would know what the ſaid + of a pound is equal in va- 


Je to; I therefore multiply my 3 pounds which remain» 
ed by 20, which brings it into ſhillings; ; and then di- 


viding again by the four men, I find gives them 157, 
per man more, So each man's whole hare will be 106 


We, 
of 2 Weight. EIA 
ift To 11/5. 1002, 11dwts, how many grains? 


Anſwer 6842 4 grains, _ 
2d A goldſmith having 66 Ingots of Glver, each 


weighing 270z; was minded to make them into ſpoons 


of 263, * of 492, ſalts of $65: and inuif boxes of 


Hz 3 
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 O REDVEPTION: 


ZO92Z. and to have an equal number of each: the queſ- 
tion is, what number of each he muſt have: 8 | 
Anfwer 11, and 8 over, 


2d In 21000 grs. of ſilver, how many le, 5 


Anſewer 3 Cb. | 
4th In 17 inpets of er. A 2705. 1odwrs, how : 


many Rs: ? 


Asvbirdupa * Weight. 5 


it Her many pounds are there in 256 cus. : 


29. 1716. of — 
Anſwer 28745 lb. 


2d In 1404802, how many cows? | 
Anſwer 7 Cut, 3qri. i0lb. 


| 3 man paregls, aaa bach aro there in 146, 15 


ves. 
Anſwer 32 parcels, 


| 46h How many ounces and drams are hare 3 in 342 | 


- common pounds of filk ? Anſauer 5472. and 87 5 52d r. | 
A 5th In 914 Cat. of lead, how many fodder ? 2 


5 Anſwer 46 fodatr. 17 Cut. 


6th In 3, tons of iron, how many Cut. gre. and . | 


| Anſwer 60 Cut. 240 gre 6720/8. 
Note, The great pound is 24 ouncea, and thee common 


pound only 16, 


ALTHOUGH the inſtruQions already given in 


money are (I preſume) ſufficient to work every queſ- 
tion in Reduction the common way; yet as there is a 


ſhorter and eaſter method practiſed amongſt merchants, 


in reaucing C. grs, and 1b. into pounds: T ſhall here 


fhew you, how the krſt queſtion, in 1 ia peſo d 


| Soth Wayt. 


| Common 
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70. 


as _ 2 47 By the other method 256 . 


256 
Bo 7 | 256 
1% ;- 25693 
2053 5 


Auer 28745 


IN order that I may explain the iſ of the 2 : 
operation more clearly to yon, I ſhall Place 1 in the | 
|  folloviog order. EE. 


. 

— 

256 
256 
. 


— 


e 


| Now it is *plaio;. had I multiplied the number of. 


Cuts. by the pounds comained in one hundred, viz. 112; 
it would have given me the pounds in all the Cris. to 

which if J had added 73, which is the pounds in 297. 17 

. it would have given the whele ner of pounds, 


BUT inſtead of multiplying by. 112; L only multi- 

ply by 111, which being all azes, nat only ſaves me the 
trouble of ſetting down my multiplier, but alſo that of _ 

multiplying, each product being the lame, I next find | 
how many pounds, are in 2 qrs, 17 lb. which being 73, 


I place them to the right hand of the black line. 


AND becauſe che difference between ankipliing by 
III and 112 will always be the ſame number of pounds 
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8% Of REDUCTION, 


as there were hundred weights given to be reduced: 1 
therefore in adding up the ſeveral products, together 
with the 73, likewiſe add in my — which | 
gives me the anſwer, 


Note. When the pounds i in the 6dd quarters and 


pounds, exceed 99, they could not then be placed to 
ttz⸗he right hand of your laſt product (as in the above ex- 
; ample) but muſt be placed below it, VIZ, units youre | 
wants | tens under tens, &c. e 9 


of Apotbecaries wei ght. 


8 1 OW many grains are 1n 905. 70. 3 dre I fer 


L 14 gre. Anſwer $5414 gre. 


2d. How many 1b. 0z. dr. ſc. gr. are therein 745 30 r 


Anſaver 2 lb. 11 93, 2 ar. © ſe. o gr 


34 A chemiſt having 1 15. 9 oz. 3 di. 2 fe. 8 SY _ 
powder was minded to make it into medicines of 16 | 


grains each; how many muſt he have? 
dey 664, and 4 Ars. over. : 5 | 


Oft Long Meaſure. : 


: 1 N 40 yards how 1 5 feet, inches, and bare 


ley-corns? 
 Lnfwer 120 ft. 1440 inc. 4320 b.c. 


| 2d In 9o miles how many yards, poles, and furlongs ? 'Y 


| Anſwer 720 fur. 28800 poles. 158400 yds. 


gd How many miles and leagues are in 964800 inches? 


Anſwer 5 lea, 15 miles. and 400 en over, 


ah How many barley-corns in « ale! 2 
*Anfwer 190080 b. c. 


Ich How often will a coach wheel, 1 - feet 6 inches in 
circumference, turn round betwixt Newcaſtle and 


London, bei 13 300 miles? 


A ae | X ik ; 


e rs gs 


WEI 


s 
—y 
9. 
7 0 
5 

a 
+ 
ry 
> 
75 
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Anſauer 160 roods, + 0400 Fele. 


O REDUCTION. 27 


6th How mavy Hinkes frener will 2 whed that i is ro | | 


feet 10 inches, turn round ; than another that is 19 


feet 9 inches; between London and Lincoln, _ 


king the diſtance at 120 miles ? 
* 26405 times. 


Of Cloth Meaſure. 


uſt * o many quarters and mails, are therein 40 Te 


yards of cloth ? 
 Anfaver 160 ęrt. 640 nailr. 


# 24 In four pieces of , each 14 yards how many : 5 


quarters and nails? | 
Anſwer 224 rr. 896 ball. 


| 34 In 3000 nails, how many Engliſh and Flemiſn ells? 12 8 
Anſuer 150 Eugliſh alls, and 250 Flemiſh are. 


4th In 47126 nails of . how many, Accs, each . 


12 yards, ? | 
Anſeuer 245 Fuer, 5 1 2.475. 


| sch In o hales of Smyrna ſilk, each 11 pieces, each piece 2 


39 yards, how many Engliſh ells, quarters and nails? 


Anfaver 18480 Eng. elis. 92 460 gre. 369600 il. 
6 In pk yards, 1 gr. 2 nails, how N nails? _ 


er 278 nailt. 


2G 1 Fas 400 nails, how many poet 


Arfrer 25 yards. 
Of Land Meaſure. Z 


161 JOwnuny roods and perches are there in 20 acre? 


Anſwer 80 roods, and 3200 perches. 


ad How many perches are there 1 in 11 er, 2 rode, 


17 poleg?. . 
Anſwer 189 - Ds. 


2d In 30 acres, how many roods and perokes? 
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33 / REDUCTION, 


4th A gentleman being defirons to melee three felds, 
the firſt contained 9 acres, and 2 roods ; the ſecond 
11 acres, 1 rood, and 7 poles; and the third 8 acres, 


1 rood, and 12 poles; how many ſhares of 86 perches 
are contained in the whole ? 
Anfever 5 4 ſhares, 15 prrebet over, 


| 5th A farmer bought a field that contained 14 acres, 3 
_ roods, and 7 poles; but he was minded to take an 
incloſure of 7 acres out of it: how many perches | 


were there in the remainder ? 
Anſwer 1247 perchis, 


6h One field contains 5 acres, another 10 acres, and : 


a third, 12 acres, 1 rood : how many Ihares of bs 
prev. each, are contained in the whole? | 
wat 61 Soares ,and 44 perehes over, 


Of Liquid Meaſure. 


. if. . 46 barrels of ale, how 9 Gallons | 2 


Anſwer 1472. 


2d In 17 gallons, how many quarts and pins 5 


Anſauer 68 quarts. 136 fints, 


3d How many quarts, pints, and half piars, : are in 20 


gallons of ale? 
Anſwer 80 717. 160 pints. and 3 20 half inte. 


5 ath A vintner being deſirous to draw off a pipe of cana-· 
ry into bottles, containing pints, quarts, and 2 quarts, 


and of each an equal number, how many muſt he 


have? . Anſwer 144 of each ſont, 
th In 700 pints of brandy, how many half anchors? 'E 


Anſwer 8 balf anchors, 7 gals. and 2 gte. 


6th How many gallons, guarts, and pints, are there i in 


tun of oil!? 


Anſwer 1764 gall. 70956 gts 14112 pints. 


1 100 pou: before how wa 16th debe! in Redus. 5 


tion 
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tion of money aſcending and deſcending (and all others | 


of the ſame kind) were to be perform'd ; I ſhall now 
demonſtrate to you (by the 4th queſtion above) the rea» 


ſon upon which the oper at ion is founded. 


IN this queſtion the vintner defires to have an Re | 
number of pints,quarts, and 2 quart bottles: the quan- 
tity therefore which the ſeveral bottles hold, being ad 
ded together is y pints. Now if we ſuppoſe the wine to be 
drawn off, in bottles which contained 7 pints each, it 
will then be evident, that as 1 ſeven pint bottle, filled 
one of each of the other, ſo as many times as the 7 
Pints are contained in the pipe of wine, juſt ſo _y 
Ho bottles of _ ſort he would have. 


of Dry Meaſure. 


A 10 TOW many buſhels and pecks; of wheat are were 7” 


in 36 quarters? 
Auf wer 288 buſhels, 1152 peck, 


: 7 How many pecks in 42 chaldron of f coals, each z6 


_ buſhels? | 
Anſaver 6048 * 


34d In 2 N of wheat how many buſhels and | 


pecks f 
_ Anſwer 320 buſhels, 1280 pecks, - 


0 How many chaldron of coals are in 8790 pecks ? 2 


"7 61 chald; vn, 1 bu uſhel, 2 pecks, 
Of Time. 


ſt Home many days in 7085 60 ſeconds ? ? F 
| Anfwer 8 days, 4 hours, 49 minutes. 20 ſeconds. 


: ed How many Days from April oth ta November 2d? 2 


"TT 205 * 
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% Of the RULE o THREE. 


8 Reduce 41 weeks into days, hours, and minutes, 
Anſwer 287 days, 6888 hourr, 413280 miuuter. 


How many ſeconds in a year, allowing 1 it- to be 


365 days 6 hours? 
Anſwer 3 I 5 5 1 85 


Of Motion: 3 5 8 


The ſun makes his” "progreſs through the 12 ſigns o 
the zodiac, in a year's time, each ſign being 30 de- 
- grees; in how many minutes and ſeconds Getter he! = 


compleat his courſe? 
. Anſayer 21600 minutes, I 26000 femds 


ee I Wee U e m 
Cwar II. 


vn E Rule of Three| is either 0 2 


or compound. 


* 


2d. The PET Rule is, when three terms are e given 


- to find a fourth. 


1 of the this x terms given ; two of them always © 


imply a ſuppoſition ; ; and the third is a demand, 8 
this queſtion being propoſed, viz. 


If 1 pound of fugar coſt 4 penee, bar vll 6 bond 


| coſt at that rate? 


Here it is plain, that the 1 pound of” ſugar; ah 


the 4 PR are the rwo ters of the * ; 


a 


oer 


. 
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and the 6 pounds of ſugar, is that which demands or 


aſks the queſtion: and is generally known by follow- 


ing theſe (or ſuch like) words; How many? How 


much ? What will? How long ? Ho far ? &c. 


| Ach. One of the terms in the ſuppoſition, is always 

of the ſame name with that which aſks the queſtion : 

and the other term of the 1 uppoſition, of the ſame : 
| kind with the 4th term, or e required. 


* 


«as, The Rule 1 Three Direct is, 1 more 1 re- 
quires more, or leſs requires leſs: That is, when (ac- 
cording to the ſenſe and tenor of the queſtion) the 3d 


term is more or greater than the firſt; and requires 
the 4th term, mote or greater than the 2d; in the ſame 
proportion. Or when the 3d term is leſs than the iſt, 
and requires the 4th term or anſwer leſs than the 2d, 
in the ſame prapottion. For as often as the 1ſt term 
contains the 2d, or is contained by the 2d; juſt ſo of- 
ten mult the 34 contain the 4th, or be contained by | 
the e 4th, | 


th. Four med which are © proportionals ; ; the 


e of the two extremes (Which are the iſt and 


Ath) will be equal to the product of be two en 


which are the 2d and 3d. 


— 


Sth. ln Rating all queſtions i in ls role. let that 
term of your ſappoſition which is of the ſame name 
vigh that term of the dewand, be your fiſt; the other 


term 


5th The Rule of Three i is alſo cither Dire, or > 
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86 of the SINGLE RULE. 


term in your ſuppoſition, which will be of the ſame 
name with the anſwer required, your ſecond ; and 
conſequently-that of your demand, the laſt : and then 
the queſtion will ſtand in in the following order. 


Ib 4 lb 
JF - 4:52: :4:4:4:-6 


To be read thus. If 1 Foun coſt 4 pence, what 


vill 6 pound colt ? 


And here, according to the ſixth rad afore. 


5 going, I find that more requires more : for if the price 
of one pound be 4 pence : the price of 6 pound will 
confequently be fix times as much. | 


I ſhall next give you an example, where leſs re- 


| quires leis : which may be the en viz. 


6 pounds of ſugar coſt 24 pence, what will I 


„ + 
Stated chiln, If 06-4 24 : 3 


IN this queſtion e to the ſixth oblerintion 


aforeſaid) leſs requires leſs : for ff 6 pounds coſt 24 
pence, one pound muſt therefore colt ſix times leſs, 
| Viz, 4 pence, | | 


AFTER having fuad's your quettion as afore rect. 
ed; to perform the operation, this is the 
Rule. Multiply your 2d and 3 terms together, and 


divide their product by the aſt and the Quoueut wall 
be the anſwer. | 


CE) 


— 0 


what 
afore. 


> price 


1 will 


s re- 


vill x 


ration 
ſt 24 
leſs, 


irect- 


L and 


; will 


1 Mae uſt, If any of 1 given terms be a compound one, 5 
e 1  conblting . 


Of THREE den. 65 


iſt If one pound of ſu- 


gar coſt four pence, what 


2d If 6 pound of ſugar 


colt 24d. what will one 
colt ? 


1 


zd If 24 pence buy 6 
pounds, what will 4 pence. 


Will 6 pounds colt ? | buy ? 
„„ e 
i If 24 8 1:4: 
EY Fa 4 
12)24 24) 24 
2 anſwer. 1 anſwer, 


th If 3 pound of ſugar 
coſt 12 pence, what will * 


pounds cok? 


6:24: 4 04: 13:26 - 
1 . 
90 þ# Im. 

4 anſwer, ; - 24 anfwer, : 


IN performing hs 1ſt queſtion according to the | 


above rule, I multiply my 2d and zd terms together; 


and becauſe my firſt term is one (which will es 


multiply nor divide) I therefore have the anſwer in 
pence ; which dividing by 12 gives me 2 ſhillings, 


AND in the 2d example, my third term being one, 


for the very ſame reaſon L divide my 2d term by the | 


iſt; which likewiſe gives me the anſwer. All the 


2 8 in each of the other two examples, viz. the zd 


and 4th confiſting of more Integers than one, takes in 
the whole general rule, and all or them prove each 


orher. 
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88 Of tht SINGLE RULE 
conſiſting of divers denominations; ſuch term or: terms 
muſt firſt be reduced to the loweſt name mentioned, in 


order that __ may all be ſingle, or whole numbers, 


OR if your firſt or third terms (altho' the ſame kind ) 


| viz, both money, both weight, or both meaſure, &c. 

| ſhould be of different denominations, as the one pounds, 

and the other pence, &c. then you muſt reduce your 

pounds into pence alſo; and the ſame, if of different 
denominations of weight, meaſure, &c. 


Note 2d When the two terms whichare to be multiplied 


one by the other, will not produce a number large enough 
to contain your firſt term, or diviſor ; you muſt then 


reduce your 2d or middle term to a leſſer denomination, 
before you ROADS by your third, 


— 


Here follow ſome examples for the exerciſe 


of the learner. 


EXAMPLES. 


5 5th, If i piece of cloth coſt 31 7. 6d what will 425 


pieces colt at that rate? 
Anſwer 14341 75 64. 


6th, If 1 Cui. of ſugar coſt 27 127. via colt 7/0 


Anfwer 5d 2qre. and ſomewhat more. 


5th. If 1 pair.of ſtockings colt 2. 39. what will 25 
dozen colt ? 


Anfever 337 157. 


i sb. If 1 yard of cloth coſt 157. what! is the worth 0 
12 pieces, each 18 yards? 
Anfwet { 162, 


9th. A merchant bought 156 caſks of brandy at 21 
15s 6d per caſk, what did the n coſt him: ET 


. 432 187. 


10 th 


ot! 


II. 


| 191 


201 


reiſe 


425 


out till the fourth day following; 
many miles B mult travel more than A, each day, 


Of THREE direct. 89 


eth. How many quarters of cora for 40 guineas, at 
45 per buihel ? 
Anſcuer 20 gr, 2 buſhels, 


1th. A merchant bought 6 pieces of holland, each 
12 ells, tor 12/ 10s. what did 1 ell Colt 
Anſwer is 5d 2grs. 
1 2th. A merchant owes 1000 pounds, and compour; Js 
With his creditors for 125. 64. in the pound, how 
much muſt he pay in all? 
Anfiver { 625. 


13th. A goldſmith ſold a tankard for 10, 127. at 


the rate of 57. 4d, per ounce : [ demand the weight 


of it ? 
Anſwer 39 oz. 15 Seite, 


16th. If a gentleman has an eſtate of 2451. or. a year, 


how much may be ſpent one day with another, to 


lay up 60 guineas at the year's end! 
Anſwer 101. per day. 


17th, At a poble per week how many months board | 


may | have for 50 pound? 
Anfever 37 months, 2 weeks, 


18th. A takes a journey, and travels 40 miles a day. 


R ſets out the fourth day after him, and travels at 
the rate of 50 miles a day; I demand in how many 

days, and after how many miles travel, 
overtake A? 


B will | 


Anſwer he will overtake him in 12 dou, after has 


ving travelled 600 miles, 


19th, A and B propoſe taking a journey : A, "2 
out and travels 40 miles a day, but B cannot ſet 


to overtake him on the 12th *- 
Anſewer 10 miles more each day, 


zoth. If ſingle rum at 77. 6d. per gallon, bears 5 wa- 


2 
4 < 
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ters to one; what ought I to give for double rum 
which bears ſeven waters to one, and makes punch 
of equa) quality with the former ? 


21ſt. Tf H buy 50 ells of holland for 7/. 10s. what did 


it coſt per yard ? 
Anſwer 4 ſhillings, per yard. 


I ſhall here perform the operation of the 5th. and 
gth. examples aforegoing, in order that the learner 
may compare them with the 1ſt, and 2d. examples 
(which are the ſame) in practical Multiplication ; an4 


allo with the ſame queſtions wrought by Practice; that 
| he may know in what particular caſes the work may be 


ſhortened, by performing the wee by any one or 
other of theſe rules, | 


FEY Part of Dueſtion ʒth. Part of 3 th 


VVV 


e 1 1 6 
20 e 
67 i 58 
12 12 
810 pence, - 600 pence, 
Stating of Dueftion 5th. 
1ece pence pieces 
7 810 :: 425 
_ 
—_ 
3400 


a— — — f 


32) 344250 ( 


— —— 


85 2868 64 


£4134 1 task 


2 


rum 
nch 


did 


and 
rner 
ples 
and 
hat 
be 


2 or. 


th. 
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Stating of Jueſtion gth. 
calk pence caſks 
If x: 666:: 156 

156 


— — — 


3996 
3320 
606 


T 201038060 
20) 865187. 


432 18s, 
THE middle term of each of the above queſtions, 
conſiſting of divers denominations, I firſt of all reduce 


them to the loweſt name mentioned, and then having 


ſtated it properly, work according to the general rule. 


F. I think I can now perform many of the afore- 
going queſtions according to the general rule given; 


but as I find in myſelf a certain 1nquiſitive principles 
which will never allow me to take any thing upon truſt; 


T muſt beg of you, to demonſtate to me the 8 155 
on which the general rule is founded; namely, why 


5 multiplying the 2d aad 3d terms together, and divi 
diog that product by the iſt, ſhould give the anſwer 


required. And alfo why the product of the two means, 
ſhould be equal ro the product of the two extremes, 
as you told me in the 7th obſervation of this chapter? 


M. Both your queſtions, are well deſerving of an- 


ſwers; and are, perhaps, of more importance, then 


you at preſent conceive them to be; as they will nat 
only Haun you with whe to the aforegoing opera- 
5 | ation: 


1 ; 
1 
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i" | | ations ; but by being thoroughly acquainted with the 
| 1 principles on which the rule depends; you may often 
wan greatly contract your work: whereas a perſon ignorant 4 
NN of thoſe principles, can never ſtep out of the common 
M road, without being bewildered, and — liable 4 
| n to commit many capital errors. 5 
15 FP IRST then, I defire that you will once more take | 
I! ua A view of the 1ſt and 2d examples of this rule, as they | 
if ſtand wrought; and confider well, what I have there 
| 4 {aid with reſpect to the reaſonableneſs of the operation- 
| S. H haveconſidered it well; and J am perfectly ſatiſ- 
15 fed with the definition, where the firſt, or laſt term 
| 1 bappens to be one unit; becauſe it can neither multi- 
| | J ply nor divide; but when any of the ſaid terms conſiſt 
| | | of more Integers than one, by which (according to the 
| ; | general rule) we can multiply or divide; you will I 
1 hope, excuſe me Sir, for telling you that I think the 
r general rule not e proved from. thoſe exam* 
1 ples, EE 
14 . I grant you it is not: but as art principles, 
pi | onght always to be clear, ſimple, - and ſelf evident; 
I . | ſv | purpoſely made choice of the iſt and 2d examples 
1} $188 | aforegoing. from which I ſhall draw my arguments to 
prove the truth of the genera] rule ; which that I may 
| | 0 do more clearly, I ſhall here again flare and work the 
0 2d example in this rule, in order that you may have it 
1 immediately under your eye, X without the trouble of 
A turning back to it. SH | 
1 x „VVVRNÄfH 
1 13 12 6 
1 „ 
i 3) 72 ES Cr a nas 
F : ry pence AND: 
1 
1! 
© / 


IR OT 
EF 0-5. 


my. 0.0 0. 6. 
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AND here having multiplied and ride as the 


rule directs, I find the 4th term, or aniwer, to be 24 
pence, or 2 ſhillings as before; the reaſon of which is 
evident: for in this queſtion you are to conſider, that 


the 6/6, of ſugar, is multiplied by 12 pence ; which is 
the given price of 2/5. and conſequently the product 


mult be the price of 18/6, But the price of 6/5, was on- 
Iy required; wherefore I divide by the 1ſt term 3; 


for as 6 is the 2d of 18, ſo the 3d part of che price of 
1 8lb. muſt conſequently be the price Uf. 


AND hence A0 i it avceffarily follows ; that the 
product of the two means, muſt be equal to the product 
of the two extremes; which will appear more plain if we 


place the ꝗth term or anſwer e after che 


three . terms, as below. 


8 43 3 12 1565 24 read thus, as 3 is to 12, ſo 
%%%ͤͤ VVV ( 6 10 24% 


HERE you ſee the product of the iſt term multi- 
Plied by the 4th, is equal to the product of the 2d 
term, multiplied by the 3d; each being 72; for 3 times 

the price of 6/5 muſt be equal to 6 times the price of 3 


THE following contractions, will ſtill further il- 


luſtrate the general rule; which. that the reader may 
more readily find, L ſhall here give under the title of 


 Contra&ions i in the Single Rule of Three, with 
examples, and a definition of each. 


Caſe, iſt. When the ad term will divide equally by 
the . 15 Rae 


1 

2 4 
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Rule. Multiply the 3d term by the quotient, and 
the product is the anſw er. ; 
„„ a 
Ig: U 
„ 
= 24 anſwer 


Definition. HERE vids ſtated the queſtion as 

before; I divide the middle term 12 pence (w hich is 
the given price of 30b.) by 3, which muſt give the 
price of 1/6, And then the queſtion is exactly reduced 
to the 1ſt propoſition, viz, If 116. d. : : gb. The 
reaſon of which operation having been already fal b 
8 proved, the other mult be undeniably true. | 
Ca . When the 3d term, 19 Krick equally by 

985 the Uk, | 
Rule. Mutriply the 2 term b ; the quotient, and the — — 
| product will be the anſwer. | . 


„ bh 4: 
Example. If 12 35 2.0 | 
| 3 5 
6 e 


Definition, THE aeg of this contraction, is are evi- 
dent; for if the price of 3/6, viz 12 pence. is contained 


twice in 24 pence : conſequently 24 pence muſt buy twice 


316, It therefore having been already proved (by the iſt 
and 2d practical queſtions in Diviſion) that Whether 


we multiply 24 by 3; and divide that product by 12: 
or divide 24 by 12, and multiply the quotient by 3, it 


muſt produce the ſame effect; I think nothing further 
g need be ſaid to prove the truth of the general rule. 
Caſe zd. Whey the uſt term c can be divided equally : 
| by we 2d. _— _ 


oa r PI 


A 


Rule. Divide the 3d term by that quotient, and 
the laſt quortent will be the anſwer, 

„„ 
Example, If 24. 6 940 


— — _—  _— 6 


FEE 


Definition, - Here having divided my firft term 
(which is the price of 6/6) by fix, the quotient will be 
the price of 1/6, viz, 4 pence ; which being equal to 
my 3d term, (it being alſo 4 pence) conſequentiy che „ 
8 the anſwer mnt be 10. | 


Caſe 4. "When the firſt term can | be equally diri- 5 
5 ded * the third. 


Nabe | Divide he idle 0 or = term by the quoti- + 
i ent, and the laſt quotient will be the anſwer. 5 8 


4 . 


. Exanpl, If 24:6::8 . 361 


Definition. Hers having 4 divided my arlt term by 
my laſt; I find the quotient to be 3. If then 8 be 
| contatned) in the price of 6/þ, 3 times: conſequently | 

{ ſooften as 3 is contain'd in 6, juſt ſo man) pounds 

| ml bs buy. 


Nute zd. When the given terms Pappen d to be fuck: as 
don- t immediately come under any of the 4 afore- 
meutioned cafes ; the work may yet be often abreviated | 


by 


Oe 
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"Cafe 5th. When you can ſpy any vumber which 
will divide your 1ſt, and 3d, or 1 and 2d terms 
equally, 

Rule. Take the two .quotients, . inſtead of ſuch _ 
terms; and then work according to the general rule: 
Except you can again abreviate your work by any of 
| the "IARC 4 caſes; as in the following. 


| RE * . 
Kinds. "If 95-13-23 24 


In this example you ſee, none of the Grſt "op caſes 
could take place. I therefore according to Caſe 5th 
ſeek for a number which will divide the 1ſt and laſt 
terms equally, which I find to be 3. The quotient 
| _ thence ariſing will be 3 and 8, as you ſee (Which ac- 
cording to the definition given of diviſion in page 60) 
will bear the ſame proportion to each other, as did the 
two terms firſt given, viz: g and 24. therefore taking 
3 and 8 for my firſt and laſt terms, inſtead of 9g 10 243 45 
the queſtion will then ſtand thus. 5 | 
VVVVVß'V fs Co Foam | : 
If 3 : 12 :: 8 which being again abreviated ac- 
cording to the rule in Cafe iſt, reduces it to this pro- 
poſition, If 100: 4d t: Bd which bas ec been ful · 
ly proved, - 


Caſe th. When your firſt and Jaſt terms do not 
exceed twelve, and your middle term happens to con- 
| hiſt of divers denominations, 


a EE 


Rule, You may then (without reducing vour wide 
| dle term to the loweſt denomination) multiply by your 
third term as in - practical mMyItiplication, | and divide 
dhe 


ch 


ms 


M 


le: 


of 
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the product by your firſt term in the ſame manner. If 
your firſt and third terms exceed 12. Then multiply 


and divide dy any two figures which multiplied toge- 
ther will produce any of the ſaid terms. 


ALTHO' I have now, I hope, fully demonftrated to 


you, the reaſon on which the general rule is founded, 
for working all queſtions in the Rule of Three Direct; 
and alſo given you a general rule for ſtating of them: 


yet there may be many queſtions, propoſed in this jrule, 
which require ſome diſcernment to find the propor- 


tion (when it is not poſitively expreſs'd) which one 
thing bears to another, Now I remember you told me, 


that you thought you could work any of the foregoing E 
queſtions ; let me ſee, how you would ſtare, and work 
the 20th queſtion viz. this. If ſingle rum at 77. 
and 69, per gallon bear 5 waters to 1; what ought [ 
to ęive for double rum which bears 7 water to 1 , and 


makes punch of B quality with the former? 


Wut. 2 d wat. 
5 Is this manner 8. 5 716 7 
12 | 


ns) 126 ( 


— 


107. 64. per gal. 


Mm. Here ths 1 indeed: foreſaw) you have miſtaken 
the proportion: for before you can aſcertain it, you 
mult add 1 gallon of ſingle rum, to the 5 gallons of 


Water ; ; and a en of double rum to the 4 den 5 
C Thes 
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Then the punch being of re quality, the proportion 
will be this, 
gal 1d * ga 
If 6 : 6:18 ga 
. of 
_— wh 
ge.” lik 
8: lor 
1 wh 
4 | 99 2250 qu 
1 . 
| 12) 120 ( qui 
M 4e o ſhilling yer gallon, | 
| | . . This ſeems. to me a diſtinQion without a diſſe- 
rr ; rence ; for the water being of equal quality, how can 0h 
1 the proportion be altered, by adding one to each? for tic 
BY as each term is increaſed one; I think they ought to mo 
9 have the ſame proportion to each other, as the ful nor 
. Ds given terms had. 5 the 
ut M. Ie for altho any two terms FO the 
H# | multiplied, or divided, by one and the ſame number; 18 
| their products or quotients, will have the ſame reaſon ſw: 
as ( 


to each other as the two firſt given numbers had; yet 
adding 1 to each greatly alters the property; for 6 can- the 
not bear the ſame proportion to 8, as 5 does to 6, n 
which I thus prove. Suppoſe the 1ſt term to have iz 
been 2, and the laſt 4, here you ſee 2 is exactly the In 1 
half of 4, and conſequently if 2 galls, was worth 75. 6d. 1 
4 muſt be worth 155. which is double the ſum: But if we fon 
add 1 to each; the iſt term is then 3, and the laſt 5, mei 
"conſequently 3 being more than halt of 5, they cannot fort 
Ru the lame Proportion. 05 1 6 is t 


TO caſ. 
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TO prove this operation right, let us ſee what ech 


gallon of punch coſt: and 1ſt when we have added 1 


gallon of ſingle rum ar 77. 6d. per gallon, to 5 gallons 


of water, we have 6 gallons of punch for that money; 


which is jult 15, 34. per gallon, And when we have 
likewiſe added 1 gallon of double rum, to the 7 gal- 


lons water; we then have 8 gallons of punch for 107 


which is alſo 17. 3d. per gallon; which being both of e- 
qual price and quality, the operation mult of conſe- 


* be . 


n . 8 . ; 5 
a 2 =o 4 


of the Ros of Tazze, Inverſe. 


2 7 
tion iſt. 


more requires leſs, or leſs requires 


more. That! is, when (according to the ſenſe and te- 

nor of the queſtion) the 3d term is more or greater than 
the 1ſt, and requires the 4th term or anſwer leſs than 
Or when the 3d term 


the 2d in the ſame proportion. 
is leſs than the 1ſt, and requires the 4th term, or an- 
ſwer, greater than the 2d in the ſame proportion. For 
as often as the 3d contains the 1ſt, or is contain d by 
the 1ſt; ſo often mult the 4th contain the 2d, or be 


contained by the 2d. So this queſtion being propoſed, 
viz, (If 1 man can perform a piece of work in 12 days, 


in what time will 6 men perform the ſame ?) 


It is plain that more requires leſs; for common rea- 


ſon tells us, that if 1 man can nerforas it in 12 days; 6 


men will perform it in the 6th part of the time. There 


fore we cannot ſay here, as in direct proportion; as 1 
is to 12, ſo is 6 to a 4th number, which ought (in that 
caſe) to be 6 times as much as 12; but contrariwiſe by 
an inverted n as 1 is to 12, ſo is 6 to a 
„ fourh 
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fourth number, which in this caſe) muſt be 6 times lefs, 


By che ſame rule; in the following queſtion Jeſs requires 


more. If 6 men can do a piece of work in 2 days, in 


What time will 1 man perform the ſame ? For it is evi- 


dent, that 1 manwill take 6 times the TRE that 6 


men would do, to Perform the lame work. 


Obſervation 2d. Hence it follows; that in \ all queſ- 
tions in the ſingle Rule of three Inverſe, the product 
of the 3d term multiplied by the 4th; ſhall be equal 


to the product of the iſt multiplied by the 2d. 


| IN ſtatiog queſtions i in this rule, the fake red done : 
are to be obſerved, as have already been given in the 


Rule of three Direct; which when you have done and 5 
reduced your terms, if need be, according to the note 


A in this chapter, to dad the anſwer, obſerve the follow- 


. Moltiply che iſt me 2d terms together, 104 
Mo the product by the 3d term, and the quotient. > 


will give the 4th term or anſwer required. 
_ EXAMPLES. 


IF 3 men can perform 
a apiece of work in 12 days, piece of work in 6 days, 


in what time will 6 men | in what time would 3 men 


perform the ſame? (| e the ſame ? F 
n ds „ wm days m 
i If 6 26 22 3 

6) 36 ( | 3) 36 0 
s anſwer Ts 12 aoſwer, 


TF 6 men can perform 2 


OTH RE E Inverſe, rot. 


HERE after having ſtated it according to the rule, 
I then maliiply my 2d term by my 1ſt, and dividing 


the product by my 30 ben, I have 6 days for the an- 


F ſwer. 


IN the 1ſt of thoſe ct; more require "NY ; 


and in the laſt, leſs require : more; and my ow 
each other, 1 IÞ 


| AND here according to the 2d obſervation on this. 


. rule, we ſhall find hat the product of the 3d and 4th 


terms ; are equa] to the product of the iſt and 2d, as | 
Will better appear by ranging the uſt of the above 


5 queſtions i in the Sta manner, 
3. 12 2 2 6: 6 


Moe That all queſtions in the Gngle Rule af | 
Three Inverſe, may be made direct; by N the iſt 


om, the 3d 3 and the 3d, the iſt, 


Here follow more Examples for the exerciſe . 


of the Learner. 


3d How many yards of ſnalloon that is ell wide, will 


2 live 140 yards of cloth that is 3 W wide? 
f Anfwer 84 yards. 


4th How many yards of mattin g. that! is half ard wile; 
will cover a room that is 18 feet wide, and 30 feet 
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5th gappole one lend 1200 ds 12 months; how 
much muſt be lent 72 months to requite the former 


' Favour, 


Anſwer 200 pounds, | 
6th How much in length, that i is ; 3 inches broad, 


wil make a ſquare foot? 


Anſwer 48 inches, e SE i © 


ih Suppoſe a building raiſed in 16 months ; by 240 - 
men, and another of the ſame model was required in 4 


months, how wo men muſt be eee to mnt ; 
the ſame? - 


Anſauer 960 men. s 
nth If when the pr ce of a buthel of hear] is 67. 34. | 


the penny loaf weighs 9 what muſt the penny loaf 5 


wu wien wheat is 4s. 64, per buſhel : 2 
Anſwer 1202. rodwts, _ 


6th lf a field will graze 24 horſes 9 weeks, how ma- rr 


ny horſes will it graze. 56 weeks ? 


Anſwer 6 horſes, - | | 
roth Suppoſe 800 ſoldiers were placed i in a \eurriſon, | 


and their proviſions were computed ſufficient for 2 
months, how many ſoldie s muſt depart that che provi- 
tons may ſerve them 5 months. 


Anſwer 480 men. 
11th A ciſtern has 3 cocks, which will empty it in 


18 hours; how many cocks of the lame bore will empty 


it in 6 hours. 
Anfwer 2 24 cocks,” 1 
12th A piece of tapeſtry i is 2 ells lemi wide, and 4 
ells flemith long, and it is required to be lined with 


| ſomething that is but 3 qrs, of a yard wide; I demand 
how many yards there muſt be to complegt the lining? 


Anſwer ꝙ yards. 
123th If when beer is 54 ſhillings per butt, 24 ſhil- 


Jivgs Worthy will ſerre 288 men; how N men will 
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the fame 24 ſhillings worth "IEF when beer i is 50. 8, 


per butt. | 
Anſwer 197 men. 


14th If a perſon performs a journey of go8 miles in 
| 12 2 days ; ; When the days are 16 hours long: how many 
days will it require of him when they a are but 12 hours | 


long? 


Anfwer 16 aun, ; 


: IN order that I may demonſtrate to you the reaſon 2 
| on which the general rule is founded, for working the 
ſingle Rule of Three Inverſe; I ſhall here ADE and : 


work the 4th exawple aforegoing. 


FIRST then, having reduced my iſt and Aa Ws: 

to the ſame name, viz. half yards (for I could not re- 

_ duce my half yard, into 75 I then ſtate it in this 

manner. If 12H, yds. : 3of? J. :: 10, vdo read thus; 

If 12 half yards in width. require 3o feet in length ; 7 1 
how many feet in length, will 1 half yard in widey 


require © E 


Scho. I do not "rightly alot this 1 Had 5 


| the breadth and length, of any piece of (tuff been oven 
which would have covered the rooom; and it had 


| been required how much in length, of any other kind 


of tuff of a different breadth, would have been neceſſary 


fr the ſame purpoſe ; I could then have form'd the ſta- 
tig: altho' the reaſon of the operation would have Y 


| fill remained a myſtery to me, 


Naß. Tis true, the breadth and length of apiece 


of cloth which would have covered the room is not 
given, tho plainly imply'd: for I think it is pretty 
| clear, . that a piece of cloth of the. ſame breadth ond 
. length ; 
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. length of the room would have covered it; and there 
! fore it is the ſame, as if the queſtion had been propos 
Ted in this manner, viz, If a piece of cloth which is 


Tame purpoſe? 


Jabs. 1 now clearly underſized it, and therefors | 
| bes you will proceed to ſhew me how the operation is 


| . d, and the reaſon on which it is founded, 


| ECTS RG = h yas. FR. 1 ad 
| Apt Thus, If 32 2: 30 3: 2x 


ET © FR 


. 


5 HERE it is evident, thine if it a a piece 30 
Peer: or 6 yards in length, which is 18 feet, or 12 half 


bl 2.17.1" "Bo e,, , i 2 
. half yard, muſt be equal to 30 üñ“öP nnt—_ 
. Ve multiplied by 12 half yards, 360 360 
iy 1 # ä by the erl. TY 


18 feet, or 12 half yards broad, and 30 feet long, will 
rover a room; I demand how much in length, of a 
ftuff which is dut half a Yard broad, will et. the | 


yards broad, that it muſt require more in length of 
that ſtuff which is but half a yard in breadth, Aud 
therefore as half a yard is one twelfth of the given 
| breadth, ſo the length of the ſtuff required muſt be : 
twelve times the length of the piece given; and hence 
it follows, that the product of the zd and 4th, muſt be 
cee equal to the product of the 1ſt and 2d, as will appear by 
is ranging them in a direct line, thus, 12: 30:: 1: 360 


a Mc 


Of te TAREE inverſe. 165. 


To make this yet more plain, let us ſee how many pieces 
of zo feet long each, are contained in 360 feet, which 
we will find to be; 12 conſequently laying thoſe 12 
pieces which are each & yard wide, one by the fide of 
another, it will make a piece of 30 feet in length, and 
12 half yards i in breadth, which is exactly equal to 


the given piece, and fully 2 the truth of the 


: Operation, 


As therefore the reaſon why the general mt will 
bold good in all caſes (where any of the given terms 
conſiſts of more Integers than one) are the ſame with 


| thoſe I have already given in the Rule of Three Di- 
| rect, I think it needleſs to — them again here. : 


S 20008080000055005 


c n A r. IV. : 


Of the Dont Ron of TazzE; 
1 Perform d by two Single Rules. 


| oh bean- ? N hs double Rule of Three, (whe ther 


tion Iſt. Direct or Inverſe,) there are always 5 


terms given to find a 6th, the 3 firſt of which imply 


a ſuppoſition, and the 2 laſt make a demand, 


2d One of the terme in the ſuppoſition is always 
of the ſame name or kind, with tke Cth term or an- | 
ſwer required; and the other two of the ſame name 


with thoſe in the demand. 
zd. It is called the Double rule of Three Direct, 
when each of the ſingle rules by which it is performed 


| lack for a 4th term in a Direct proportion. 4th 


> SS xv * ˙ 22 211 . —— Is 7g 47 IA" — 
4 " _ 2 a "i. ng n+ — n 
— 


— — — — — — 
8 2 222 r 
3 . 3 7 22 
r re - 
n 5 22 


——— 4 — 
_ 


"4 —— 
mm rea IN 


- —— 


2 — — — > — 


£ _ q . 7 * — * 
—— — — — — — . 2 
. 


— — 
— —ꝓ—̃ 2 


— I CA) et 


— 


— 
— 


* r ens 7 — 


TIE 
« — 2 


— — — * — — — 
n 


—. 2 .. ts — og 
— — * — 
— 2 — — 


706 „ Of the DovBLE, Rol, Dire ct. 


ann In Rating all queſtions in this ok let that 


term in your ſuppoſition Which is of the ſame name or 


kind with the anſwer required, be your 2d term in the 


Iſt ſtating: one of the other terms in your ſuppoſition 


(o matter which) be your iſt; and your 3d, that 1 
in the demand which is of the ſame kind of your 1ſt. 


Having ranged your terms in this order, and perform'd 
the operation according to the rule given, for working 

the Single rule of Three Direct; reſerve your 4th 
term or anſwer for your 2d or middle term in your 2d 
ſtating; making your other term in your ſuppoſition 

Four 1ſt, and the other term of your demand, 
. (which will be of the ſame name with your iſt,) your 


3d or laſt term: and then working again as before, 


the 4th term ſo found, will be the anſwer required, 


Note iſt. The fame is to be obſerved here; with te- 
ſpect to reducing your terms if of different denomina«- | 


tions, to one denomination, as in the Single Rule of 
: Three, He | | 


For an Example let us take the following: - | 


Exam. 1ſt If 4 men in 3 months ſpend. 2 50 how 
much will 8 men ſpend i ng months ? * | 


men  þ_ men. 


iſt . I: ; 5 45:8 


4) 200 2% 


F< Grft anſwer, 
24 | Qing If 3: 50 1 9 


BY 


—— 


Y 450 (. 


—— —_— 


L£ 150 anſuer. Defini- 
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Firſt then having obſerved that the 251. 
that term in my ſuppoſition which is of the ſame 


name or kind with the anſwer required (for it is money 


that is demanded) I therefore make it the 2d or mid- 
dle term in my iſt ſtating; the 4 men, which is another 
term of my ſuppoſition, I make my 1ſt term; and the 

8 men being of the ſame kind with my 1ſt, I make my 


3d or laſt term, and chen the proportion will ve this, 
- VIZ, 


If 4 men ſpend 260.1 in a certain time, , (viz. 3 months,) 


What will 8 men ſpend in the ſame time; which ac- 
cording to the rule of Three Direct; I find to be 501, 


I next proceed to my 2d ſtating; ſaying: if 3 months 
require 50 for a certain number of men, (viz 8) how | 


much will it require to ſerve them 9 months; which 
being likewiſe Direct, I work as before, and find the 
4th term or anſwer to be 150/. 


Mete zd. If I had taken 2 months, and 9 months 
for my iſt and laſt terms of my iſt ſtating: and men and 
8 men for the firſt and laſt terms of my 2d ſtating, ie; 


would have grven the lame anſwer, 


2d. If 8 reapers have 30. 47. for 4 days work; bow 
much will 48 reapers have for ed days work! ? 
Anfaver 761. 167. 


If 10 buſhels of oats ſerve 18 1 20 FRY how | 


many buſhels will ſerve 60 horſes 36 days? 
Anſwer bo buſhels. 


Ith. If 12 Cat. be carried 80 nile for 40. for how 
s much might 7 Cui. be carried 50 miles at that rate? 


uſt bog 5 
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| iſt ſtating, 2 2d ſtating 
Cut. { Crt. I £5.04 an 
112 1 4 2 7 178023 6 8 21 
an „ 770697 e 
120280 1 8 
24 e 
4 eee e 
120% Slo 2800 
1 | „„ 
I 12)350( 
„„ e 
. 20% 2 
12) 960 5 5 97 2 


of he Double Rule of T bree, hoer. 


Obfroa- | "HE acute Rule 5 Three Inverſe i by, - 
tim iſt. when one, or both of the ſingle rules by 
vhich it is Perform d, requires a fourth term in an in- 
verted proportion. | 


2d. In ſtating all quellions: in the double Rule of 

Three Inverſe the ſame Inſtructions are to be obſerved, 

as thoſe already given in the double rule direct. 5 

za. When therefore you have ſtated your queſtion, 

and conſidered (according to the ſenſe and tenor of 
it) whether it looks for a fourth term in a direct 
or inverted done proceed then to 2 the o- 
ee 


5 C "a 


30 


— EIN 
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peration as in either of thoſe caſes directed, AE 
to which you find it belongs, 


Scho. I thought both POW; could never prove. 
Inverſe, 


Maſt. All authors I have ever 8 on this ſubject 


affirm they cannot; but I hope I ſhall be able clearly to 


prove the contrary by the third example following. 


If 9 buſhels of oats ſerve 8 horles 12 days, how 15 
many days will 24 buſhels ſerve 16 horſes? _ 


iſt ſtating, 24 ſtating, 
ff | = Bart ths, b, 
FF fe můãłßß 5-24 
„„ OE 144 5 
0 1 
— — | | . 15 16 . 


AND Here again go. ranging is terms in thei# ue - OE 
order, I firſt obſerve amongſt the terms of the ſuppo- 
| ſition, which of them are of the ſame denomination with 


the term required, which I find to be 12 days: for it 


is required how many days 24 buſhels will ſerve 16 
horſ:s. 1 therefore make the ſaid 12 days my 2d term 
in the iſt ſtating: I next take 8 horſes, which is ano- 
ther term of the ſuppoſition for my 1ſt term; and laſt 
of all, I place that term in the demand which is of the 
ſame name with my iſt term, for my 3d- and then it 


will read thus, 


"If 8 horſes in 12 on ths a certain | quantity 
| of oats, viz, 9 buſhels; In how many ay will 16 2 


f horſes eat the lame cantly ? 
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AN p here, according to the ſenſe and tenor of the 
| queſtion, I find the proportion to ve Inverſe * that is 
'for 16 horſes being equal to twice 
8, ſo conſequently hey will eat the ſame quantity of 
oats in half the time that 8 horfes did: I therefore 
"work as directed in the Single rule Inverſe, and find 
"Oe 16 horſes would eat 9g buſhels of oats in 6 days; ; 


1 ate — D 2 — 
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more requires leſs; 


as appears by the operation. 


WHEREFORE | reſerving this' anfiver for the 2d 
term in my next ſtating ; I then ſay, if g buſhels (which 
is the other term in the ſuppoſition) ſerve a certain 
number of horſes, (viz. 16,) 6 days; : how many days 
will 24 buſhels, which is the other t term of the demand, 
ſerve them? Which proportion being ditect, I work as 
that rule requires, and find the anſwer to be 16 days 


Quscſt. 2d. If 7 men can reap 24 acres of wheat i in 
12 days; how my. men en Feap 109 Acres in 5 


days? 


42 


Ur per 


Iſt ſtaring, 


acre m 


acre. 
100 


672 


— — 


28 over 


2d Rating 


tp” 
Tiz r8: 


f 1 * 


days 


5 5 


5) 96 * 


19 men 


N uete. The anſwer to this queſtion ſhould have been 
20 men, but on account of the large remainder in the 
1ſt ſtating, which being alſo men, and conſequently 

could not be reduced: it therefore could not be wrought 
Fries by 2 5 without the help of fractions. 


Dual. 8 


18 


y 


Queſt, If 240 men can perform a certain piece of 
work in 12 days, when the day is 12 hours long; in how 


| many days will 720 mea perform the ſame, when the 


day is 16 hours long? 


iſt ſtating, dd taking 
M. dan men brs, days brs. 
If 240 1 12 +: 720 If 12 4 1: 16 
l N 3 
abe) es 16)48(3 Auf. 
„ 48 — 48 | 


- HENCE i it is plain that both ſtatings may be Inverſe; 
for according to the The ſtating; If 120 men can per- 
form a certain piece of work iu 12 days, when the day 


is 12 hours long, 720 men mult do it in fewer daye, 


when the day is the ſame length, viz, in 4 days 


Again in the 2d ſtating it is evident, that if when the 


day is 12 hours long a certain piece of work can be 
done by a certain number of men (viz 720) in 4 days, 


that it will require fewer days for the ſame number of 
men to perform the ſame work, when the day is 16 
hours long : and therefor e an both Wang more re 


| quires leis. 


I ſhall here. propoſe the laſt Wale again in a dif 
ferent manner: by which you will ſee, that notwith- 


ſtanding all the given numbers in it are exactly the ſame, 
yet, by changing the name or denomination of two of 


them, viz, thoſe of men, to thoſe of miles; the ſenſe 
of the queſtion is entirely alten ed, and the anſwer con- 
ſequently very different from that of the laſt: as the 


one ſtating will here be Direct, and the other Inverſe : "= 


whereas the two ltatings in the laſt queſtion were both 


Verle. VVV Veſt 
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Oueſt. 4th. If a footman travels 240 miles in 12 days, 


when the days are 12 hours long: in how many days 


may he travel 720 miles, when the day is 16 hours long? 


iſt ſtating 4 5 20 ſtating 
!:!!! nf 
240 12 720 , ie 
e 135 | . * 
246)86;jo(36 8 Anf, 
al ER ICS nd; 
144 112 | 
144 112 


HERE you {ee that nb en the terms in 


the iſt ſtating, are the ſame with thoſe in the 1ſt fta- 


ting of queſtion 3d; yet by making the iſt and third 


terms miles, which were men in the other, the ſenſe of 


the queſtion (as I obſerv'd before) 1 is entirely alter'd ; 


and becomes direct, which in the laſt queſtion was 1 
verſe. For if 240 miles can be travelled in 12 days, 

when the days are a certain length; it is plain that it 

muſt require more days of the ſame length, to travel 


720 miles in: and conſequently the th term or anſwer 


of the iſt ſtating of each, (which are very different 
one from the other) being made the middle term of 


the 2d ſtating, (they being both Inverſe) muſt give 


very different anſwers; the one being only 3 days, 


and the other 27; as appears by the work. 


ALTHO the above method of PTL the double 
rule of three, both Direct and Inverſe, is generally 


taught : 
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taught; yet I would by no means recommend the 


; | p: actice of it: as in many caſes where the anſwer to 9 
ö the fürſt ſtating happens to be of divers denominations, 'K 
as in the 4th example in the double rule Direct, it 8 

renders the operation both long, and tedious ; as you are = ö 

obliged in the 2d (lating, to re duce them to the loweſt io! 
denomination mention'd ; and in others again, where i 

the 2d or middle term of the firſt itating happens to 1 

be men, hories, thips, &c. as in the 2d example in this 1 
rule, which are incapaple of being divided into parts; Al 
conſequently if ther: is any remainder, except you 9 

know the ule of fractions, it is thrown away in the 2d 0 

ſtating; which cauſes the anſwer to be imperfect: as ke 

I ſhall prove by working the {ame queſtion at one ſta- | A 

ting in the rule of ive. tiowever [ thought it neceſſary 1 

to give you a few examples to work by this method, ; l | 

as the reaſon of the operation appearing 0 very clear, 1 

J might more eafily, from it, prove the propriety of the 81 

rule I ſhall give to work the ſame examples by one n 
ſtating, viz, The double Rule of Three compounded Wit 

of five numbers. „„ 1 

Ka 8 25 ot 

The Doulle Rule of THRER, Compounded, t 


— 


Of five Numbers, performed by one Stating., 


b 


r H I S Rule, commonly called the rule of five, _ 
] | though little inſiſted on by moſt of our arithme i- 
Clans, yet is not only the moſt commodious, bat a ſo the 
moſt exact way of performing the Double rule of Three, 
for the reaſons before given, and which wall clearly ap- 


wy; Pear 
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pear by comparing the following examples with thofe 
in The Double rule Direct and Inverſe, perform d by 


t wo ſeveral ſtatings. 


Obſervation 1ſt, 10 ſtating your aeeltions, let your 


terms he ranged in ſuch order, that your 1ſt and 4tb 
may be of 1 kind, and your 2d and 5th of another ; 


ani your 3d or middle term of the ſame name with 


the 6th term or anſwer required: to do which, iſt ob- 
ſerve amongſt the 3 terms of your ſuppoſition, which 
of them is of the ſame name or kind with the anſwer, 
and reſerve that for your 3d term. The other 2 terms 


of your ſuppoſition make your 1ſt and 2d, no matter 


which of them ſtand 1ſt. Having placed thoſe 3 terms 


in their proper order, make your 4th the ſame as the 


aſt, and the 5th the ſame with the 2d. 


2d Conſider your 1ft, zd and 4th terms as a lating © 
in the Single Rule of Three, neglecting your 2d and 


Ith; and note well, whether i it is Direct or Inverſe. 
3d. THEN neglecting your iſt and 4th, and conſi- 


dering your 2d, 3dand 5th, as the 2d ſtating : dif. 


cover in like manner whether it be Inverſe or Direct, 


and then work as directed in the following caſes. 


Caſe rſt, If when both prove to be Direct Propor 
tion. 


Rule, Multiply your 1 34. 4th, and 5th terms toge · 


ther, and divide their product by the product of the iſt 
and 2d, and the quotient will be the anſwer to uf ag 
_ queſtion, 


Caſe ad. When ihe aſt proves Dirc8, and the laſt 
Inverſe. | : 
Rel, 


* 
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Reds. Multiply the 2d, 3d, and yth together, for 


a Dividend, and your iſt and laſt for a Diviſor, 


Direct. 


Rule, Multiply your 1ſt, 3d and th together, 
for a Dividend; and your 2d and 4th together, for a 
diviſor, and the quotient will be the anſwer, 

Caſe th, When both ſtatings are Inverſe, 

Rule. Mulkiply the 3 firſt terms for a dividend, 

and the 2 laſt for a Diviſor, ard the 8 will be 


the auſwer, 


80 che it example in WY | Double Rule of Three, 


being again propounded, viz. 


IF 4 men ſpend 25 pounds in 3 wake; 1 demand 


how many pounds will ſerve 8 men, 9g months? The 
terms weed: be ranged, 


men mo men mo 
Thus If 4: 3 :: 25:8: 9 


mo me ff mo me 


Or thus If 3 4 2 99 -- 


5 And firſt raceed(accordiog to the iſt & 2d obſervation 
in this rule) to diſcover whether the queſtion be Direct 
or [averſe: ſaying, if 4 men ſpend 25/. in a certain 
time (viz, 3 months) how much will 8 men ſpend in 
the ſame time? Which I find to be Direct; for more 
men muſt ſpend more money in the ſame time. | 
I next examine the 2d ſtating in the ſame manner; 
ſaying, If in 3 months 251. be ſpent by a certain num- 


ber of men nn 4) wow 2 will be ſpent in 9 
months 


Caſe 3d, When the ſt proves Inverſe, and the laſt 
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months by the ſame number of men ? which I find 
- likewiſe to be Direct; for the ſame number of meh 


will ſpend more money in 9 months, than they could 


do in 3 months. Wherefore according to the rule in 


caſe 1ſt, I multiply my three lait terms together for a 
dividend, and my 2 laſt terms together for a diviſor, 


and the quotient gives the anſwer, See the operation, 


men mo men ino 
I 4-3-3 21 89 
12 200 
12) 1800. ( 
I 59 


Here note, that which ever of the 2 terms in your 


- ſuppefition (which are of the ſame kind wich the 2 in 
the demand) you place iſt or 2d , it makes no difference 
in the manner of working, provided they be both Direct. 


Defnition, The terms of the above queſtion being 


Tanged either according to the iſt or 2d poſition, the 
reaſon of the rule given for working it, wall appear 


ey ident from the following conſiderations, 


1? If « menin 2 months ſpend a 8 of mo- 
nev, then it is plain that 12 men will ſpend the ſame 
in 1 month. For-the very ſame reaſon then, if 8 
men ſpend a certain ſum in 9 months, then will 72 en 
ſpend the ſame ſum in 1 month, or 1 man in 72 months, 


Let us ſuppoſe then 12 men and 72 men, (for it is no 


matter whether men or months) here their reſ pective 


times 


get 


— — —— — 
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times being reduced to a time common to both, viz, 
1 month, it is thereby cancell ed in both, and the pro- 


portion is then as follows; If 12: 25:3 72 
which being reduced to a | 25 
queſtion in the Single rule | — 
of Three Direct; 1 perform 360 
the operation accordingly, — 144 

and find the anſwer as be- | = — 
fore to be 150 pounds. 5 12) 1800 ( 


150% 
ROM the forezoling principles i is allo deduced the 


general rule for working the Double Rule of Three 
Direct, viz. When you have with 3 of your terms form- 


ed the 1ſt ſtating (according to the rule given for 
working by 2 ſingle ſtatings) then ſet the other term 


of your ſuppoſition under yonr 1ſt term, and the other 


term of your demand under your 3d, and chen the 
work will ſtand thus. 


= =. RIFY Men 
125 If . 8 
55 3 months 9 months 


Then having multiplied your 4 men by 2 months, | 


and your 8 men by 9 months, your queſtion is again 
| reduced to this propoſition viz. 
Men ä Mea 
1 12: 23 


HENCE the. reaſon of the it operation is fully 


proved: for the terms which are multiplied together 
for a Dividend; and alſo thoſe for a Diviſor, being the 
7 laws 
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ſame in both; conſequently, they must rech the- 


ſame: anſwer, 


N. B. This definition-alſo accounts for the ren ſan ny * 
Rule for working Double Fellowſhip, where the parts 
zer'r ſeveral ſtocks have reſpect to their particular time. 


S. Will this rule which you have given for work- 
ing the double Rule of Three Direct, likewiſe hold 


good for working the Double Rule Inverſe? 


M. When hoth ſtatings are Inverſe, the only differ- 


ence will be, that when you have multiplied thoſe 


terms together which ſtand under each other: then 


as the quotient looks for a fourth term in an inverted 


proportion, you muſt multiply the 1ſt product, by the 


middle term for a Dividend; whereas if it had been 


Direct, you would have aakiplied the laſt product, by 
your middle term, & the product of yourfirſt two would 
| have been your Diviſor, Whereas in the Double 


Rule Direct, the product of your third term, and 


that which ſtands under it, is multiplied by | 


your middle term for a Dividend, 


| BUT when one of your ſtatings 3 Direct, and 
the other Inverſe, altho' the manner of placing your 
terms will be the ſame; yet the rule for working the 
queſtion will differ, according to the choice you make 


of your firſt and third terms, for your firſt ſtating; as 


I ſhall prove by the firſt queſtion in the Double Rule 
Inverſe : but firſt, I ſhall ſhew how the ſaid queſtion 


is to be performed by one lingle ſtaring. . The queſtion 
Was this, 


If g buſhels of oats ſerve 8 horſes 1» dirs : how: many 


| 4e 24 builiels ſerve 40 horles: 2 


HAVING 


orde 


Of the DouBsLE RuLE Compounded 119 


- HAVING thea 1ſt ranged my terms in their proper 
erder, according to the iſt obſervation in this rule, 


they will, 
buſh may days 7 harſes 
Stand thus tt-g-:8.1 12-8: 26 


horſes buſh days 4 1 5 
Or thus 1f 8 : 9: 12 16 24 


1 then proceed to find whether the queſtion be Di- 
tect or Inverſe in this manner, Saying (according to 


dhe iſt method of ranging them) If 9 buſhels in 12 


days will be eat by a certain number of horſes ; (viz, 8) 

in how many days will 24 buſhels be eat by the ſame 
number of horſes ? which firſt ſtating L find to be di- 
rect; for more buſhels, muſt require more days for 
the ſums number of horſes to eat them in. I next 
compare the 2d ſtating i in the ſame manner: ſaying a- 
gain, If 8 horſes in 12 days eat a certain quantity of 
corn (9 buſhels) in how many days will 16 horſes con- 
ſume the ſame quantity? which 2d ſtating I find to be 
Inverſe: for 16 horſes muſt eat the ſame quantity of 
corn, in leſs time than 8 horſes did: wherefore ac cord- 
ing to the rule for working caſe 2d in this chapter, I 
multiply my 3 middle terms together for a dividend, 
and my firſt and laſt together for a diviſor, and divi- 
ding the one by the other, [ have the anſwer. 


BUT the terms being ranged according to the 2d 
method ; the firſt ſtating will be found Inverſe, and 
the laſt Direct. And therefore according to the rule 


| in caſe 3d, | multiply my 1ſt, 3d and 5th terms toge- 


ther for a dividend, 7nd my 2d and 4th terms for à di- 
| viſor, and dividing the one by the other I have the 
lama : 


to the lecond 
| 2 


* 
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ä ſame anſwer as before. See the operation both ways. 
According to the . .. , Tue 


iſt method of Thus, If g9:8:12:: 24: 16 
ranging them. e „ 


144 288 


144 


* 5 1 - © «© # 


Thus, fs: 9 12:16:24 
| :, 16; | „ 
144 > 208 


And ad) | h. 1.5 „„ „„ 


| 140230401605 


| | | 144 
5 | 864 
| „ GOSH 


: — — 


— 


NERE you may obſerve, that notwithſtanding the 
order in which the terms are ranged, differ from each 
other; yet by the rule given to work each of them, 
the ſame number are multiplied together for a dividend, 
and alſo the ſame together for a diviſor, and corſe- 


quently muſt give the ſame ar{wer, See alſo the ſame 


queſtion perform'd by two logle ſtatings in the Double 
Rule of Three Direct. TS iy 1 ſhall 


LU 


fo 


. 
3 
1 
A 


Of the DovBie Rove of Five. 221 


I chall now ſhew you how the method of working 


will differ (according to the terms you make choice of 
for your iſt and 30) when it is ſtated in this manner, viz. 


bs VV 
n cl. If 9.7 42 277 24 


H AVING firſt ranged my terms as before directed, 


(according to this method of ſtating) viz, that term 
of my ſuppoſition which is of the ſame name with the 
anſwer required, in the middle; one of my other terms 


in my ſuppoſition for my 1ſt : and that one of the de- 
mand (which is of the ſame name with my firſt) my 3d 
or laſt term; I next place my other term of ſuppoſition 


regularly abder my firſt, and alſo the other term of de- 


mand under my third; which two are likewiſe of the 


ſame kind, viz, both hotfes. I next proceed to dif- 
cover whether the firft ſtating be Dire& or Inverſe, 
ſaying, If 9 buſhels be eaten in 12 days by a certain 
number of horſes, (viz, 8) in how many days will 24 
buſhels be eaten by the Lame number? 1 


WV 


ſuppoſe the work to be proſecuted accordingly, viz 


the 2d and zd terms multiphed together ; and that pre 
duct divided by the iff Now the quotient arihng from 


that, would{accarding to the method for working the ſaid 


queſtion by 2 ſingle ſtatings) have been the middle term 


in your 2d ftating, Let us therefore then again, ſup— 


_ poſe ſuch quotient (whatever it be) to be placed be- 
_ tween 8 and 16, and fee whether this laſt ftating be 

Pirc& or Inverſe: ſaying, if 8 horſes in a Oy - 
time (viz, the laſt gastiert) e cat a Certain quantft; 
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oats: in what time will 16 horſes eat the ſame? which 


laſt lating, I find to be Inverſe; for 16 horſes mult 


eat the fame quantity of oats in leſs time, than 8 horſes 


would have done, Therefore (according to the rule 


for working the Single Rule of Three Inverſe) I ſhould 
multiply my 1ſt term 8, by the ſuppoſed middle term, 
and divide that product by 16, and the ore vous | 


have been the anſwer, 


BUT as we only n the Iſt ſtatiog to have 
been performed; therefore the anſwer (which ought 
to have been the middle term, in the 2d ſtating, and 
by which the uſt, ſhould: be OE, is an unknown 


ber. 


| NOW here note wall that whether I 3 the 
12 and 24 together, and divide that product by q, 


ad again multiply 8 by that quotient, and divide that 
product by 16. 1 ſay whether I do that, or multiply 
my 24 by 12, and that product again by 8, and divide 

the laſt product by the produèt of 16 pre by 


95, it is the ſame thing 


Defrition, For that number of the Iſt hating, bw. , 
which I ſhould divide, being 9: and that by which] 
divide in the 2d ſtating, 16; it is then plain, thatif I | 


were to divide the product (of 24 multiplied by 12) 


; by 9: the quotient would be 9 times leſs than the ſaid 


product; conſequently therefore if I multiply the gth 


5 part of that product by 8, and divide by 16; it muſt 
give a quotient equal to the whole progun IO | 


by 8, and divided by g times 16. 


18 being proved, the e operation will be as WY 
| tows, | 


buſh: 
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buſh. d * buſh 
yo + I I” on 
We 16 


192 144 


144) 2304 (16 

a 

1864 
864 


24 


IN the above operation I multiply 24 by my 8, and 
then that product again by 12, which laſt product is 
2034 for a dividend. I next multiply my 9 by 16, the 
product of which is 144 for a diviſor; and laſtly di- 
viding the one by the other, I have 16 days for the 
„„ /// ĩ (( | 
BUT if for my iſt ſtating I take the other term in 
my ſuppoſition for my iſt, and the other in the de- 
mand for my 3d term ; then it would be Inverſe, and 
the 2d ſtating Direct, and conſequently the way of 
working it would differ, as you will ſee by the ope- 


TCC 
7 5 14 | 28 
| 1 4 . 
144) 2304 (16 
; 144 * 5 
864 


| M 2 | * 2 9 THE 


124 Of the DovsLE RuLs of Five, 


THE principles on which this operation is founded, 


having then been made plain; we may eaſily deduce 


from thence, the reaſon of the general rule given for 
working all queſtions in the Double Rule of Three, 


both Direct, and Inverſe, by one ſingle ſtating, For 
by obſerving (according to the laſt method of ſtating ; 
what terms are to be multiplied together for a divi- 


dend, and which for a diviſor ) according to that ſta- 


ting in which the Inverſe proportion is found, I mean 


whether the 1ſt or 2d; and obſerving alſo at the ſame 


time the manner in which the terms ſtand ranked in 
b- h, it will be eaſy to diſcover a ee eee 


ne term by the laſt way of ſtating, muſt poſſeſs in 


de former; and conſequently the very ſame terms 


muſt be multiplied together in each. 


3 


2 ——— 


Here follow ſome more xe Queions for the ex- — 


erciſe of the Learner. 


If 307. be the hire of 8 men for 3 days: how many ; S 
days mult 20 men work for LS : 


Anſwer 12 days, _ 
ath If 5616, of bread will be fullicient for » 7 men, 


. 14 days: how much bread will * 21 men 3 days? 


Anſwer 361b, 


5th If 7 men can reap 84 a acres of wheat i in 12 days, 


how many men will reap 100 acres in 5 * 1 
Anſauer 20 men. 


th An uſurer put out 1 56 RT to receive inte- 


reſt for the ſame ; and when it had continued 8 months, 


he received for principle and intereſt 161/, 47. I de- 


mand at what rate per cent per annum, he received 
Intereſt ? 


1 SE et 


-B 
r ; 


— 
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* 


in 12 days, when the days are 12 hours long: in 


how many days will 720 men perform the ſame, when 


the days are 16 hours ot 
Anſwer 3 days, 


$90000009000000000055 
SECTION ft 


How t to 5 difopver by Inſpection (only) ein 


your Queſtion be Direct or inverſe. 


Wers a queſtion in the Double Rule of Three 


is propoſed, you may eaſily diſcover by inſpec- 


tion (only) whether it be Direct or Inverſe, by obs. 
lerving the following g | 


Direct ons, Firſt range your terms in 1 | line, with 


out having any other regard to the order of their places, 
than making that term of your ſuppoſition which is of 
the ſame name with the anſwer required, your mid- 
dle term; placing the other 2 terms of your ſuppoſi- 

tion to the left hand of it; and the 2 terms in your 
demand, on the right, 


Ils done, obſerve well 3 che terms of your 
| ſuppe ſition, what reſpect one; has to anether: ſuch 
as the 1 being days, and the other hours; time, and _ 
men; horſes, &c. If the 1ſt and 2d have ſuch reſpect 
one to the other, then your queſtion i is Direct: but if 


your 2 terms which have ſuch relation one to the other, 


be your iſt and 3d, or 2d, and 3d: then the queſtion 


is Inverſe, Without having the leaſt regard then whe- 
ther the Inverſe proportion falls to be in the iſt or 2d 
compariſon, you may N22 any queſtion i in the Double 


ath If 249 men can perform @ certain piece of Work 
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Rule of Three, either Dires or r Inverſe, by obſerving. | | have 
this general rule, | 1 th 
| gy aga 
Rule. Multiply your 2 terms in your ſuppodtion of a 
(fo connected) one by the other, and that product a- and 
gain by that term in your demand, which is of the ſame oth: 
name with your other term in your ſuppoſition, for a ter 
Dividend; and the other 2 terms, multiply together for is tl 
a Divilor, and the Wonen will be the anſwer. : "4 
: EXAMPLE. r 
IF 15 men can perform 240 yards of trenching i in 1 1 
days: In how many 88 will 45 wen e N M,- -- 
yards of rrenching 25 4 = both 
yds m,n days men I . * 22 
if 249 : 15 3.21 : 45 3 480. of x 
4 = e rule 
1200 10 1 
949 | e „„ S4. 
5 > 3 5 da) 
1 es 25 1 - 
25200 | N | 55 
1260 | . 
3 | . 3 
1 ꝛ0goo) 151 200 (14 anſygr 3 
+ "1086 | 
'; —— —ꝛ 
. e — 432 
1 53 432 
x — — 


1 HERE you ſee that my 2d and 3 terms in my 
ſuppoſition, . 21 L days, and 16 men * are thoſe * : 
ave 
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- =. have ſuch relation to each other as before deſcribed; 

I therefore multiply them together, and that product 
again' by 480, being that term in the demand which is 
of a different name from any of the other 2, viz. yards; 
and then dividing that product, by the product of the 
other term in the ſuppoſition, mulriplied by the other 
term in the demand, gives 14 for the quotient, which 

is the anſwer to the queſtion, 


If all the terms in your ſuppoſition bear ſuch rela- | 
Gon one to the other as already deſcribed ; Then both _ 
your ſtatings are Inverſe ; to perform which, this is 
the rule, Multiply your chte terms in the ſuppoſition 
one into another for a dividend, and your to terms in 
the demand for a diviſor; and laſtly dividing one by 
the other, the quotient will be the anſwer. Fora proof 
of this, let us again take the 3d example in the double 
rule Inverſe, which being ſtated as directed in the iſt 
ſection in this rule, will ſtand thus, If 240 n.: 123. | 
84d. :: 480m. : 16h. Here you lee men, hours, and Il 
days have all relation one to another; and therefore | | 


— 
at 
r 


according to the rule already given, mutt be multiply'd 
together for a dividend, and the other two terms for 
your diviſor; the reaſon of which you will find ex. il 

plain'd in the definition given of the iſt queſtion d ia 1 
this rule. See the whole work. „„ | f 


__ 


men bh, d men 5. 


if 240 12: $ :: 480 16 | _ 
2880 2880 1 
8 480 Wi 


| 7680)23040 3 days | 7680 
233040 . | 5s 
5 BEFORE 


— 


e the OO” - 84: 


225 "oF PRACTICE. 
BEFORE I quit this rule, I ſhall give you one en. 


ample more, to prove that queſtions may be very 
attly perform d by one ſtating. which (if wrought b 


two ſingle ſtatinps) would give very imperfect * N 1 


for which purpoſe I ſhall again propoſe thegth W 
5 1 the double rule of Three Inverſe, viz. 


It 7 men can reap 8 acres of wheat in 12 days; how 
many men wil reap 100 acres in 5 days? 


Acs. o me. arcs, dys. 
«7 5 25 100 8 5 
. = 
e 300. 
| | 5 TT, 
42008 100020 . 
840 


. 0 


88 ke fame queſtion wrought by two ſingle ſtains | 
in the double rule of Three Inverſe, Vage „ 
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Rules of PRACTICE | by Aliquat Parts. * 


HIS is no more than a contractioh of the Rule : 


of Three : for when the price of 1 Integer, (viz, 
1 yard, ell, hundred weight, &c,) is given; and the 
price of any quantity of integers are required, the an- 


Awer way | more _— be found, by taking the equal 


parts 


K. 
0) 


'Y 
of 8 


wm. > @. 
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parts of a penny, a ſhilling or a pound (according to 
the table given in Reduction) as the nature of the 


queſtion requires, That I may not therefore confound 


the learner, or burthen his memory with unneceſſar y 
Tales : I ſhall give all ſuch queſtions, where the price 
of an integer is any of thoſe equal parts of a Fw» 
ſhilling, or pound, under 


SECTION ift. 


WHEN the given price of 1 Integer happens to be 
any of thoſe equal parts of a penny, ſhilling, or pound, 
as you find expreſſed in the tables given in Reduction. 
| Rule, Divide the number of Integers given, by ſuch 
parts, and the quotient will be ſo many pence, ſhillings, 


or pounds, as you take parts for: and the remainder 
(if any) will be ſo many times the price of 1 Integer. 


5 | Definition, This is no more than What you have 
5 already been t aught i in Reduction of Money: * tor if 
you conſider the number of Integers whoſe price is re- 


quired, to be ſo many farthings, pence, ſhillings, three 


and four-pences, &c: or any other equal part, which 
the price of the given integers happens to be: it be- 
comes exactly a queſtion in Reduction: and is the ſame 
as if it had been demanded in ſo many farthings, pence, 
ſmillings, three and four- pences, &c. how many pound? 
Mote. Whenthe given price of an Integer is 2d, 3d, 
; 44, 6d or 8d, and the number of Integers whoſe price 


are required exceeds the parts of a pound for which 


hy * _ in table ** Then you may (if you pleaſe) f 
dinds 
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a ET 


— n_ 


. Y 
bo £2 
14 
33. 
we a3 
8 © If 
LN | 
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4 
o 5 4 
11 
1 £ 
1 > 
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0 
{ h 
* 
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* ty 
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i 1 
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wWuhat will goo yards colt? 


Sth At 4 pence per yard 


Itb At 6 pence per yard, 


Of PRA 


divide bs ſuch part, and your quotierit will give you 


CTICE. 


he price in pounds at once, and the remainder (if any) 
. be the price of 1 Integer. 


EXAMPLES, 


3ſt At I farthing per yard, 
what will 4500 yards 
coſt? 


Anſwer 5{ 
ed At 1 penny per yard, 


Anſwer Zl. 155. 


| 3d At 1 4d yard, what 


will 2125 yards coſt ? 


Anſwer 131. 6s 103d | 
Ith At 2 pence per yard, 


what will 725 yards 
colt ? 
Anſwer 61. os. 10d. 


5th At 3 pence per yard, 


cot? 
Anfeer 61. 17. 6d. 


what 573 will Tony: 
Colt ? 
Anſwer gl. 118. 


what will 1690 Foros 
cot? 


8th At 17. 89. per yard, 


colt * ? 


will 354 yards colt ? 
Anſwer 351. 85, 


cdl 


| Anfwer 6781. 
coſt? 


will 238 15, coſt ? 
An faber anl. 154. 


will 342 ſtone coſt? 
Anſuer 85l. 10s. 


4 14th At 6s 89, per buſh-, 


el, what will 1540 buſh- 
els colt? 


"fur 421. 56. 


1 


SECTION 2d. 


HEN the price of an Integer is is BO aliquot part ; 
V of a penny, or (billing, ; Ruin 


what will 287 N 


Anſeuer 23l. 187. 4d, ; 
| gth At 27. per yard, what 


roth At 25. 6d. per yard, 
what will 5424 yard 


11th At 37. 4d. per yard, 
what will 79 yards 5 


A 1281, 35. ad, : 


whe: wall; 436 yar ds 12th At 4s. per 40. what 


12th At gg. per tone, what 


Le, 57 31. 67. 84, 
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Rule, Firſt take ſome part of it that is an aliquot 


part; and for the remaining part of the price, take it 
out of the foregoing part or parts, and then adding the 
quotients together, you have the anſwer in pence or 
ſhillings, according to which of them it was you took 


parts of, which being divided again by r2 and 20 will ; 
give you the anſwer in pounds. 


Nite 1ſt. The remainder will always be of the ſame 
denomination with your dividend, 


uſt 4712 We, at3pryd. | 2d. 5780lb at 24 pr 1 


14144 04712 | 12141 )57%0, 
414% 2336 1 
2 2)3 5 3 241 2lo(1 0 98032 0 


ale) N | {5439 b 


——ů — 


141461 


IN performing the firſt 3 I firſt babe 1 1 penny 
for + of 1 penny, and conſidering the queſtion to be the 


lame, as if it had demanded how many pence were in 


4712 halt- -pennies ? | I therefore divide by 2, and 
the quotient is 2356 pence, _ But J ſtill want 3712 
farthings, and becauſe 2 97. is 1 of 2 re EGS 1. 


therefore take half of the price at 2 farthings, viz, 


half of 2356 pence, which is 1178, pence; which ' 
being added together, and divided by 12 and 20, gives 
the anſwer 140. 147. 6d, | 

THE 24d queſtion I perform in this manner, Firſt 
I ſeek what 578016. would coſt at two pence per 16. 
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and conſidering” that it would juſt colt ſo many two- 


| Ou. zd. 6128 at 3d 4 4 
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pences ; I therefore divide by 6, ſaying 2d. is + of a 
ſhilling, which gives me 963 ſhillings for the quotient, 
and 2 over, which 2, is 2 pences, or 4 pence, I {till 
want the price of 5780/6, at a farthing, and becauſe 1 


| Farthing is 2 of 24. 1 therefore take 3 of 963s. 4d 


which is 1207. 5d. which being added together and di- 


_ Fided by 20 give me 541. 35 9d for the anſwer, 
- Note 24. In the iſt queſtion, If inſtead of taking 


half the price of 2 farthings, for the price of one far- 
| thing; I had ſaid æ is T of a penny and divided the 
number of yards again by 4, it would have been the ſame, 


— 


12th, 6000 at 8d 4 
Aunſauer 121. 137. 94. ||  Anfever 2181. 155, 


„„ „%%% - . 


Anſeuer 1221. 15. 3d. || Anſier 3371. 100. 
th. 6001 at 444 [ 14th 5918 at 941 


T. 46: $11" Anfwer 240. Br, 4d, 4 
Sth. Grooat5d 3 | OT 


1 15th, 8121 at 10d. 
Anſwer 1461 2. 114. Anſwer 3380. 71. Gd. 


Ith. 1218 at 674 16th. 1002 at 10% 


Anſwer 3 l. 191. 94. Anſwer 43l. 165. 94. 
Sth 79101 at 74. [| 17th, 4680 at rod 1: 


2 5 Aaſauer 20%. 21. 34. Anſwer 2001. 125. 6d. 

gth 6120 at 94 3 1} 18th. 1260 at 114, 
Anſwer 1971. 121. 64.'|] Anſwer 57). 155, 

roth. 6100 at 8/4 | 19th. 6121 at 114. - 


Anſwer 2091. 135. 94. Anſwer 286l. 181. 54 7 


ith. 800 at 87 ( 2oth. 123 * 
> SL WL + gs 24771 id 
5 Anſwer 2831. 61. 84, i Anfwer 59l. 25, 2 


Note. 
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Note, When the price of an Integer is 10 pence ; : 


you may annex a cypher ro the number of Integers 


whoſe price are required, 8283 divide by 12 and 20. 


THE reaſon of this operation is plain for adding 


a cypher is the ſame as multiplying by 10; ſo that it 


brings it all into pence, which being divided by 12 7 
20, gives 158 anſwer in pounds. os 


SECTION 34. 


| W HEN the price of an Integer is more : than 4 
| hilling, and leſs than 2 ſhillings. . 


Rule. Let the given quantity ſtand for ſhillings ; 


Fo and take parts for the odd pence, or pence and far- 
things, (which are above a ſhilling) out of the given 


number, which being added e the total will be 
5 the anſwer | in ſhillings. 


EXAM p L E 8. 
3d 612 at 164. Bo 
Anſwer 3311. 1 15. Id. 


* 


| 455 x) 486 at 122d | 


12) 121 (x + 4th 1612 at 1544 
— ͤ— | Anſwer 1020. 85. 7d. 
IO 12 | 
486 Y r 5th 7612 at 15d. 4 


ES Außer 4991. $45 94. 
2004906 11 6th 6100 at 164. | 


1 7th 23 o at 174+ 
Anſwer 170/, 125, 6d, 
Sth 4560 at 184. 


Anſwer 644, 1 25, Auſæber 3420. 
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or, 9979-0 19d. 3 2 | 13th 2100 at 214.4 


dnfever 8021. 87. 6d, | Anſwer 1880. T7; Ga. 
10th 6543 at 20d. 4 1Ath 
; 14th 1090 at 22d, 
Anſwer 5581. 179. 74.3 | Anſwer ol. 185, 4d. 
| 15th gotoat 22d. + 
Anſauer 469¼ 127. 10d. Anſwer 83 l. 145. od. x 


12th 4321 at 21d. 1 2 
94 roth 6812 at 22d. 4 
Anſuer 3781. 1 gd. | Kula bagl. 105 54. 


IN performing the iſt queltion, [ Jet the given num- 

ber ſtand for ſhillings, Then 1 divide the ſaid given 
. number by 4, and by 12; which gives me the price at 
2, in ſhillings: and becauſe I cannot ſo conveniently 


add thar line to the given number, which (as I ſaid 


before) I let ſtand for ſhillings; 1 therefore bring it 
__ down, and ſetting it below my other line, add them to- 


gether, and divide by 20; which key me the anſwer 


| in pounds. 
Note zu When the price 7 an 8 is 22 pence, 
you may annex a cypher to the given number, and di- 


ride by 12, (as at 10d.) then adding both together, 


the total will be the anſwer in ſhillings, which 1 12 
by 20, gives the anſwer in o pounds. : 


THE reaſon of this oper ation is likewiſe plain, for 


5 Addieg a cypber, and dividing by 12 (according to 


Note iſt in this ſection) giving you the price at 10d, 
in ſtiillings; therefore adding that to the number of 


8 
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Not 4th Any of the foregoing queſtions in the ſec- 


tion, where the price of an Integer is any of thoſe equal 
parts of a pound that you find in your table; you muy 


perform the operation either according to this ſection, 
or tection iſt. | 


SECTION xt. 
WIEN the given price of n Integer is any num 


ber of ſhillings under 20, which are no aliquot parts of 


a pound. 5 = 
Rule, Multiply the given quantity by half the 
price, and double the 1ſt figure in the product for 
ſhillings, and the reſt of the product will be pounds, | 
| Defnition. Here it is plain, that if I had multiplied 


the whole number of Integers, by the whole Price, 


and divided the product by 20, the anſwer would have 


been pounds; conſequently then, if 1 multiply the ſaid 
number of Integers by half the price, and divide by- 
10, which is alſo half of 20; it muſt be the ſame thing. 
For it has already been proved (in Diviſion) that to 
divide by 10, is no more than to cut off a figure from 
the right hand of your Dividend; therefore the remaining 


part of your Dividend muſt likewiſe be pounds. Now 


as the ſigure cut off from your Dividend, is not divided 


at all; therefore we are to conſider it as multiplied by 


the whole price, which is the reaſon why v we W | it 


for mhillings. ; 
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iſt 7618 at 67. | 3d 171 at 147. 
5 *| Anſwer 119. 147. 
5 E An i et 1% 
2285/. Bs, | Anfwer 136. 16s, 
2d 191 at 87. Ii 712 at: 18. 
Anſæuer 76“. 85. | Anſwer 640/. 16s, 


IN performing the 1ſt queſtion in this ſection, I mul- 
"4iply the given integers by 3, which is half the price 
of 1 integer; ſaying 3 times 8 is 24, which 4 I double 
for ſhillings, (which being 8 I ſet down to the right 
hand, and ſo proceed, carrying my 2 to the next fi- 
gure, as in common Multiplication. and the product 
is pounds, 


SECTION 5th. 


7 HEN the given price of an Integer i is any odd 
number of ſhillings under 20, and yet none of 


thoſe alliquot parts of a pound which Je. find ex- 
preſſed in your table. 


Rule, Multiply the given integers by the price, 
and that product divide by 20, and the quotient will 
beth e anſwer | in pounds, Nc. | 


EXAMPLES. 


| iſt 121 at 3JöÜ—s, oh 191-08 117 - 
Anſauer 180 ED | 1 Anfoer 66/. 117. 
: 2d 860 at 7s. | 5th boo at 137. 
Anſwer oil. | [ Anſæber 390l. 
| 30 612 at 99, C 6th 100 at 159. 
18 Au 15 8 Anfoer 142/. 107. 


SECT, 
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S E C ION Ech. 


WHEN the price of an loteger i is hillings and 
Pence, ald yet no alliquot part of a pound, 
Or; if millings, pence, aud farthiogs, | 


Rule, Multiply the given quantity of Integers by 
the illings and take parts for the reſt , which being 


added together, the ſum will be KT ako in ibilings. 


Note. If the given price be ſuch as you can diyide 
into equa] pirts of a pound, as 75. 6d, then you may 
take 5s, for a fourth; and again 27. 64. for the haif 


of 57, and the anſwer will be pounds, 


EXAMPLES, 


dt. 3d 10 cut. at 127. 44. 
d. 4 126 at 97. 34, | Anſwer 6ʃ. 37. 44. 
= „„ | 4th 30 ſtone at 4, 9d. 
n Anſwer 71. 21. 6d. 
31 6 1 $th 73 at 7. 64. 
„ 5 Anſwer 271. 7s. 6d, 
200 116]; 6 | 6th 70 at 77. 4d. per 
OY dosen. 
158: 6 | -tujwer 251. 177. 84.4 
dd eb). at . 10d. per 1b. | 7th 12, at 1357. 10d. 4 a 
Anſwer 29. 75. 6d, Aliſuer 8l. 6s. 84. 
| 


IN performing the iſt queſtion in this ſection, I 


- firſt multiply the given Integers by the ſhillings; and 


becauſe 3d. is & of a ſhilling, I divide the given inte. 


ers b , Which gives me 3¹ lkillings, and 2 over; 
5 Bop . which 
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which 2, is 2 three · pences, or ſix-pence, T then add 
my two lines of ſhillings together, and divide the ſump 
| by 20, which gives me the anſwer, 
SECTION: mh; 
WIE the given price of an Integer is ponnds, 
an!] filling, 5 
Rule, Multiply the Integers given, by the pounds; 
then proceed with the ſhillings if an even number, 


according to ſection 4th: but if the ſhillings be odd, 


then according to ſection 5th; and adding them to- 
_ gether the total will be the anſwer, | PEE: a 


| EXAMPLES. 
3ſt 26 at 41. 87. i | 3d 36 at /. 137, 


4 | Anſwer 2031. 81. 
5 8 4th 48 at 7/. 10. 
| 13 ry |  elnjwer 3601, 
VT 4 5th 26 at 11. 147. 
TEE ee. . 
e 5 th 15 at 4. 13. 
1 ad, 49 at al. „ ' = Anſwer 691. 157. 
ee ah | It i) at 9. r. 
7 | Anjwer 1651. 16s, 


210) 2413 ( \ Sth 16 at2/. 67. 


| 
Rn. {j © Anſwer gal. 16. 
147 9h 64 at 41 77. 
a_———  Anſaer 2781. 8, 
11643 | 


'THE operation of the 1ſt and ad queſtions in this 
fection will appear ſo clear by,reviewing the 4th and 5th 


ſection; that they need no further explanation. | 


SECTION 


' Of PRACTICE. 139 
SECTION sm. 


WHEN the gven price of an Integer is pounds, 
| hillings, and pence, 


Rule, If the ſhillings and pence be the alliquot 
parts of a pound; divide the given lntegers by ſuch 
_ al1iquot parts, and the quotient will be pounds; then 
multiply the given Integers by the pounds which one 
Integer coſt, and adding them together, you will have 


the ſum required. 


EXAMPLES. 


Anfrer 1481. 161. 84, | 


ad. 20 at 4/137. 44. 41h. 30 at 14. 21 6d. 
Anſuer 9zl. 6 8d. Anſwer 33l. 157. 


2d. If the ſhillings and pence be not the alliquot 


parts of a pound, or if there be ſhillings, pence and 
farthings given with the pounds; then reduce the 
pounds and ſhillings into ſhillings, and multiply the 


given Integers by the ſaid ſhillings: next take parts 


with the reſt of the price, and add them together as 


before. * | 
EEE. I AMPILIES: 


ien, Ton 
Let by. * || 24. 14 Cut at 21 107. 6d. 
f 3 | Anſwer 35¹f 74. 
. 10440 ” 3d 21 at 67 14 74 4 => 
$83]. 30 - Tf} Anſwer 120). 61,54 
| . . | i 4th. 70 at 1/. 147, 74. 
2160104715 „euer 1214. on 10%. 
e I Ich. 46 at 31. 196. 844 
1523 135, Anl. 


- 80 eee. W 


| Anſwer 4830. 67. 74s 
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Anjwer 39l. 13:. 4d. 
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6th. What colt 
ns I 56 calks of r at 21. 157. 84, 


1434 4. 


2th. What is che val 
30. 77. 6d, per bee - 425 15 — a dh: a 


: 0 
eros 4 ry 
Io.” $ 
pO a 
I... 
5 28475 
212 
a0 80 
ae 


11 934 77. 15 


J IN po fogmng. EE 
firſt reduce thi 
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1 \ whole 


whole 
theref 
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mains 


my 30 
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whole Integers at. 3 pence ; wherefore I ſay 3d is 4, 


therefore 120 being divided by 4, gives me zo ſhil- 


lings more, Then for the price at zd. which yet re- 
mains to be taken; (becauſe 3 * is of 3 pence) I divide 


my zo ſhillings, which is the price at 3 pence, by 6, 


which gives the price at à penny: and laſtly, adding 
thoſe 3 lines together, and dividing * 20, L have che 


whole price. I 


Note iſt. The operation of the Gth and th exam 


ples aforegoing, being compared with thoſe of the 5th 
and gth in the Rule of Three {page 90) and alſo with 
the iſt and 2d in the 1ſt ſection of Compound Multipli- 
cation, will I hope, prove the general rule given (in page 


| 51) to know when by any one or other of thoſe rules, 


n my be convenient] y formed. 


/ 


N: 51e 2d. The gth queſtion in the Rule of Three | 
will not agree with the ſame queſtion in Compound 
Multiplication, and in Practice. As I have (there by 


miſtake) made the price of an Integer 2/. 15s. 6d, in. 
ſtead of 21. 157. 84. but that can make no difference; 


with reſpect to your judging of che en of the oper- 


ation in each rule. 


SECTION gth. 


WHE N the price of an Integer, and the given 


quantity happen both to be of different denomina- 
tions. 


Rule. Find the price of ike whole Liege, as you 
do in Compound Multiplication and for the remaining 
parts of an Integer, take a 1 or parts of the given 


| price of I Integer. 


i N EXA 
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7 7 
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10 
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14 of tobacco, at 3 


14 of tobacco. - 
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EXAMPLES. 


nf. 46 14 3 
19 of Sugar - - 2 
Anſ. 38 1 62 
16 of ſoap 5 3 
„„ 
12 of tallow 38 
Anſ. 19 24 
o of tobacco 2 

Anſ. 149 3 
© of ſugar - - - = 2 
Anſ. 13 17 10% 
19 of ſugar, = = » 
i 


| 10 of tobacco 2 


Anſ. 16 7 2% 


UI 


Anſ. 27 18 94 


26 of mow, - 4 . 
. e 43 19 6 
24 of tobacco, - » 2 


1 


14 o per cue. 


2 6 per do 


12 o per do 


19 6 per do 
17 o per do 


16 gperd9 


| 18 6 d 0 


5 91d 


15 g per d © 
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I ſhall here explain the manner in which this lat 
queſtion is performed ; which if you make yourſelf 


maſter of, you will find no difficulty in wo 


| rking any 
_ queſtion that can be propoſed in Practice. 


FIRST then, I find the price of the Integers as ia 


Compound Multiplication ; I next want the price of 3 
qrs. which being no equal part of Iicwt. I therefore iſt 


find the price of 2 qrs, ſaying 2 qrs. is 2; where di- 


? 
viding the price of ict. by 2, I have the price of 4 
CW F - 55S 
cwt, Then as 187 of, z cwt. I ſay again, 4 is 4 ſet- 
ting it oppoſite to the price of 2 qrs. which having di- 
vided by 2, I have the price of 3 cwt,, Again 1:16, 
bel 3 71 1 Lettre tie gie ine of ar, by 
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2; again, falb being 7 of 1 qr. I therefore divide 


the price of a qr, by 2, and I have the price of- 1 àlb. 
then for lb, I again take + of the laſt line; but I (ill 


want the price of 3Ib more: now as 31b, is no aliquot 
Part of any of the parts already taken, I therefore take 
21b. firſt, and 2b. being 4 of 14ib, I therefore diyide 
the price of 1alb. viz, 13s, 11d. by 7, which gives me 


the price of 2lb. the hal? of which is the price of ilb. 
which being all added together pres the price of the 
whole, 


$8. 1 obſerie throughoat the whole examples, 
which you have given in Practice, the given price is 


always that of 1 integer; I ſhould therefore be glad to 


know whether or not, queſtions could be performed by 


this rule, when the given hens is that of n more aer 


than one. 


M. In all queſtions in the Single Rule of Three 
Direct, where the 1ſt and middle terms are whole 


quantities; and the middle term will divide equall y by 


the 1ſt, then that quorient being the price of 1 Integer, 


2 conſequently it is then reduced to a queſtion in 


Practice. 
8 E 0 T 1 ©) N reh. 
T. A R E and TR RE T ; of 


8 we may naturally "Rav that every per fon 
in the grocery- ways. mull de acquainted with 
the 


fon 
ith 


the 


the © common allowances made for tare, trett, cf, 2 
tle, &c. It would therefore be thought ſuperfluous to 
ſhew (under a different title) what would in reality, 
be no more than Reduction over again, I however 


thought proper to give it a place according to the 


common order in which it generally follows; leaſt the 
learner ſhould think I had forgot it, and to tell him 


that 1 paſs it over, to make room for other rules, which 
are of more importance to him. 
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IIS Role (With every bier branch which it 


1 F VIZ, Factorage, Brokerage, Inſu- 


rance, Gc, ) depends on the very ſame principles witk 
the kts of THREE ; and is no more, than ſo many 
different methods of propoſing the ſame queſtion, 
However, that I might be as diſtin& and clear as poſ- 
ſible, I thought proper to treat of it in a Chapter by it. 


ſelf ; as there are many uſeful contractions in Intereſt, 


&c. "which are not common to every quetion; in the | 


Rule of Three. 
Intereſt is either SIMPLE « or - COMPOUND. 


SIMPLE Intereſt is the premium allowed by the 
| borrower to the lender, upon the principal only, for a 
certain time propoſed, _ 


In nic ret three things are principally to be con- 


dae, O | 5? ue. 
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- iſt, The PRINCIPAL, or ſum lent. 
2d. The TIME, for which it is lent, 


3d. The RATE per CEN, which is a certain fork | 
of money agreed on between the borrower and lender, 
for the uſe of every hundred pounds for a year, or 12 


months, 


8 EC T1 ON Rt. 


To find the Intereſt of any given ſum, for a year, 
Rule, Multiply the Principal by the rate per Cent, 
and divide that product by 100 and the duetien 0 is 
the Intereſt required. . 


Note, If the Intereſt be required far 1 more years 
than one; Then multiply the Intereſt for one year, by 


the number of years; and the product will be the At. 3 
fer. 


EXAMPLES. 


ift. If 100 / in one year "chi ee Imereſt, what will 
5 972/ give at the ſame rate? 


hens Tas 170 ä 


$73. 
5 


4 0 


3 


By the Rule of Three this desde Would ow 5 
| been ſtated thus. If 100/ : 5/: 9721. and the ope- 
ration exactly the ſame: for to divide by 100, is no 


mor then to cut off two figures frum the right hand of 
Lis dt den |. aud Ale to the let are Founds, Then 


| mu 


fo 


multiplying Gale it oi by 20 and Ag cantit; of, 


two figures as before, gives you the ſhillings, &c, 


2d. What is the intereſt of 500 pounds for one FORE at 
4. ber cent per annum! N 
Anſwer aol. 


8 30. What is the intereſt of 65 an for 2 years, at Z 


5] per cent per annum ? 
Anfwer „ : 
Ith. What is the intereſt of 650 pounds for 5 years, 
at G/ per cent per annum? 
Aufs ver 1951. 8 | 
5th. Whar is the amount of 612 pounds for 10 . 
at 6/ per cent per annum? 


Anſwer 979l. 3s 11d. 1 


JI 0 find the intereſt of any fam for 2, 1 or 10 
à year, beſides the number of 1 given in the 


N . 
1 SECTION 2d; 


Fr. For 3 take a fourth part of the intereſt 


for one year; for L a year, take half of the inte- 
reſt for one year, and for 3 of a year, take the 


intereſt for and + of a year added together ; 


which being added fo the intereſt for the reſt of 


the time, gives the intereſt for the whole time 


required. 
EXAMPLES. 


uit What is the intereſt of 2407. for 3 years and 3 
5 per cent per annum: ? 


240 [4 . 127 [tereſt for 1 year- 


$7 4 © 


I — 


for 1 year 12100 OD 39 d © or 3 years 
VVV {I | 6 d for 2 year 
345 for 4. year 

— Here 


2 _ 
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Here after having found the intereſt for 1 year a0. 


eording to ſection 1ſt, I mlutiply the ſaid intereſt by 3 


which gives me the intereſt for 3 years; then by 


Practice, I take + the intereſt, for 1 year for the in- 
_ tereſt of half year, , and again. half of that for a quarter, 
which having added * 1 Have 4 Sl. for the 
anſwer, ; 


ad What is the teten of 4680. 127. 1 4% for « one year | 


and 2, at 6 per cent per annum? 
Anſwer 490. 46. 1d. 


3d. What is the intereſt of 1121. 10s, 7. 4d. for 5 years | 


and 3 2, at 6 per cent per annum? 
Anſwer 371, 2s 6. 


4th. What is the Intereſt of 4687 for 4 years and a 8 


_ quarter, at 6 per Cent per annum? 
Anſwer 1191. 6s. 84 4 


| ih What is the intereſt of 1000. for 2 years and 4 


at 4 per cent per annum? 


An ſauer 110%. 
SECTION 3d. | 


T O find the commiſſion, brokage, inſurance, &c; on 


any ſun of money when it is at (or under)one per cent. 


| Rule, Divide the given ſum by 100, and the quoti- 
ent is the commiſhon, brokage, or inſurance, &c. at 
one per cent. If the rate per cent be 2, 4, or 3 then 
take the parts of the Laid quotient according to the 


rule of practice. 
| EXAMPL E 8. 


"oft What is the inſurance on 480l. at il. per cent ber 


annum? 
Stated according to the rule of Three, thus, 
” 
"= i 100. 1 * 71 * 
4180 


20 


* „ 4 
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THIS you ſee clearly ſhews you the reaſon of the 


above rule, at 1 per cent, conſequently if it had been + 


2 or 4 per cent you mult take ſuch parts of 4/7. 16s 
2d What may a broker demand for brokage, when 
7d. and I 


he ſells goods to the value of 50ol. 107. 


allow him 75 per cent? 


Anſwer 11, 155, od. 1 


3d Suppoſe I employ a broker, who ſells ods to 
the value of 9091. 147. 10d. what i is the  brokage at 


br. 64. per cent. 


Auaſauer 21. 197. 17.3 I 
8 E 8 1 ON Ach. 


TO find the intereſt of any fum, when the rate per 
cent, is 4, 2, or 3, more than the pounds given 


in the faid rate? 


: Rule, Multiply the priseipel by the pounds, i in the 
5 me per cent, as before; and let the parts for 4 

or 4, be taken from the ' principal, and added to the 
4 9 then N according to ſeQion iſt, or fra 


EXAMPLES. 


4. 
2 22 


iff My factor ſends me word, that he has bought 


| Anſwer 17¹ 107. 54. 2 


| goods to the value of 500. 135. 6d. upon my account; 
I demand what his commiſhon comes to at 35 per 
cent! 


2d A merchant in Loddon + wants to draw upon his 


correſpondent in Edenburgh, and is willing to allow | 


25 per cent, exchange; what ſum muſt his bill be 


drawn for, that he may receive 509/. neat ? 
| Anſwer 5054. 8. 6d. 


23 4 


30 What is the amount of 400d, for 2 years; at 52 : 


* . per annum. 


03 


Ws 


0 4 4 
0 , 
. * 
* 
? — 2 
o 2 + 
P * 
. 
* 3 , ” 
P 


— 


Ni a 14424 4 


k 
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4 


400 955 400 


5 42 
2000 £442 amount 
100 | wy =; 
2100 
4 
42 


S. I do not onderſtand why you take 4 of the pri- 5 


pal for the 4 per cent. 


M. For the very fame reaſon, that dividing the 


principal by 100 gives you the intereſt at” 1 per cent : 


tor you mult note, that after you have taken 2 of the 


principal, that it is afterwards divided by 100, which 


is the fame, as if you had di, ided the principal uſt : 


5 vy 100, and then taken + of that quotient, 
SECTION th. 


* HEN it is required to find the intereſt of any 


ſum of money, for any certain number of weeks, 
| Rule. Firſt find the intereſt of the grew ſum for 


a year: then ſay 


As 52 weeks (which are the weeks in a year) are 
to the intereſt ſo found; ſo are che weeks given, to the 


 Interelt required. 


ift What is the intereſt of 650, for a week; at 5 5 


* cent, per annum? 
Anſwer 125. 6d, 


2d What is the intereſt of 1261, 127 bor 16 weeks, 
at 4 per cent per annum, 


Hofer 1. 154. I * | 55 30 
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3d What is the amount of J. for 20 weeks, a\ 
32 per cent per annum: 


* 506/. 147. 74% 
e SECTION th. 


JO find the principal, when the amount, time, and 


kate per cent, are given. 


Rule. As the amount of 1 hundred Pounds, at the | 


nate and time given, | 

tient: EE; 

— So is the amount given, 
To the principal require lt. 


"ot What principal being put to latereſt, for 3 


Fears, will amount to 5150. * 1 i js yr cept per an- 
num. 
Anfwer a6ol. 


20d What principal being placed out at ratereſt; for : 
10 years, at 3 per cent per annum, will amount to 


| 739 1 6+. 
: * 5481. 


3 What principal being put to > iber will a a- 


mount to 870ʃ. 8, in 8 years, at 5 pre: cent per an- 


num? 
| Anſner 6261. 


ALL the above queſtions you ſee are no more than 


fimple operations in the Rule of Three; for havirg 


found out the intereſt of 100. at the time and rate given, 


which (in the iſt example) is 121. J add that intereſt to 
its principal, viz, 100/, which gives me the amount, 
'Then by a ſtating i in the Rule of Three Direct I ſay, 
oy 412, which is the principal & and interelt of 100/. 
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is to the principal alone; fo will the given amount 
(which is alſo principal ind intereſt) be toits principals 


which being wrought according to the Rule of Three 
. yes 460 for the anſwer, 


SECTION yt. 


To find the rate per cent, when the amount, , Limes . ; 


and principal are given, 
Rule. Firſt from the amount, Fabra the princi- 


pal, and the difference will be the intereſt of the  faid 


principal, for the given time: then lay 


As the whole principal, 242 
Is to the intereſt for the whole times 
80 is 100/ to its intereſt for the ſame time. 


PDrvibE the nk fo found, by the ume, and 


5 the quotient will be the rate per cent. 


iſt At what rate of intereſt per cent, will 46ol. a- 
mount to 5150. 4s. in 3 years time? | 


Anfwer 4 per cent, 


2d At what rate of Intereſt per cent, will 5480. 2. 5 


mount to 739/. 16s. in 10 years time? 
Anſauer 34 per cent. 


2d At what rate of intereſt per cent, will 626. 
5 amount to 8761. 8s. in 8 years? | 
5 Anſwer 5 per cent, 


THE reaſon of this rule is evident, and therefore 


5 . 0 further deficition, 
8 E 0 * 1 0 N Sh. 


'To find the time, when principal, amount md rate 


a rer cent are * Rule, 


the 
qu 


[1 

Ly 

; 

= - .- _ 
— — 


— - 


— 


2923 
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Rule. Subtract the principle from the amount, and 
the difference will be the intereſt; for che time re- 1 
quired. ; then ſay, T4 | p | 


— 
* 


5 — 3 — = 


IS 


1 | 


y 

4 
* 

ki 
15 
7 
i 

i 
8 
i 
% 
J 


— 


As the intereſt of the principal | for 1 year, (ﬆ © 0 
the given rate, 8 if 
Is to 1 year; 8 0 ä | 1 
So is the whole intereft, t 4 
To we time required. 


EXAMPLES. 15 — 
| 


it Tn what time will 460l. principal, amount to i 
315“. 47. at 4 per cent per annum? — | 
Anſiwer 3 hear. | . ft 


30 In what time will 5480, amount to 15. 16s, at 
| 3⁴ per cent per annum? 
| Anſwer 10 years. 


3d In what time will 626“. amount 1 to 76% 8. at. 
; gl 5 cent per annum? 5 ; 
5 Anſwer 8 gears. _ 
Nite. The examples in the 3 laſt ſeaions, prove. = | 4 
_ each other.. „„ 1 


SECTION gth. 
To gad the intereſt of any ſum * any number of | 
abe. 
Rake, State and wark your queſtion as direaed in 
| the Rule of Five. £ 
: EXAMPLES. Ds | £7 — 
WHAT is the intereſt of 1261, for 75 days, at 4 


f ker cent per annum? 


3 6 94656 
. 2 moan a» - 


7 * —— 


days . Int 4 op | 
died this i 100: 365 4 126 75 \ 
which 1 
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which Fi wrought according to the rule, in caſe 


uſt, in the Rule of Five, will give the anſwer to the 
quettion, 


Note, When the rate is 5 per e cent, and he foam 
whoſe intereſt is required, conſiſts entirely of Integers; 


THEN multiply the number of pounds by the ſaid 
rate per cent, and divide-the product by 100, and the 


quotient will be the anſwer in ſhillings; which being again 


divided by 20, will give you pounds. As for inſtance, 


If the intereſt of 240/, for yo days wete required, at 5 
per cent; It would Juſt be this queſtion 1 in the Rule of 
res: | 
dey Mk 7 at J 
If 365 : 240: 70 


S. 1 thought i in all queſtions i in the Rule of Three, 
after you had fmultiplied your 2d and zd terms toge- 
ther, and divided by the rſt, that the quotient would 
always be of the ſame name with the middle term; 
| how then does it happen that the, en ſhould be | 


millings here? 


M. Becauſe in all queſtions when the rate is 5 per 


cent per annum, the intereſt of the ſum (whatever it is) 
for a year, or 


ſequently the anſwer muſt be Sing. 


BUT as the intereſt for days i is more conveniently 
: earformed by Decimals, I ſhall forbear giving. * 


Wore as wed ig this POS. 


or 365 days, will be juft fo many ſhillings: 
ſo in the foregoing queſtion, the intereſt of 240/. for a 
year at 51 per cent, will juſt be 240 ſhillings, and cone 
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borrower's hands, for any number of years whatever; 


| may therefore lend it back to the ſame perſon up- 
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Of CompounnD INTEREST. 


\ OMPOUND Interet is that which ariſes from: 
' 4 any principal and its Intereſt together, as the 
intereſt full becomes * and is 1120 * ub 


intereſt. 


F. 1 thought the Laws of Foxlcnd had not lowed 
of Compound Intereſt, nor any premium above $ per 
tent, to be taken for the loan of money. 

M. On money lent upon bond, &c. The law nel 
ther allows Compound Intereſt, nor any rate above 
per cent to be taken; which Law, I ſuppoſe, is found. 
ed on the following reaſons, viz, That a perſon (ei: 
ther through negle&, or being ignorant of the manner - 
in which it ſo ſpeedily accumulates, to a large ſum) 
might be ruined before he is aware of/it: and there- 
fore ſhould the lender ſuffer the Intereſt to reſt in be 


he could oblige him to pay no more than the yearly 
Intereſt of the firſt PRINCIPAL, or ſum lent him. 
Vet as the lender may demand his intereſt yearly; he 


on freſh ſecurity, which is in fact Compound Intereſt; 
only in this caſe, the law preſumes that the borrower | 
cannot be ignorant of the conditions, for which he has 
granted a freſh inſtrument, As therefore in this caſe 
it becomes lawful, ſo con{equently in purchaſing annu- 
ities, penſions, or leaſes in reverſion ; the buyer is al- 
low'd compound intereſt for ready money; and there- 
fore very neceſſary to be underitood. But as this is al- 
lo eee on only) much * but more exact- 


ly 


Ma. ; 
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ly by decimals; I ſhall therefore give you but a few 
examples in this place. 

When therefore it is required to find the compound 
intereſt of any ſum for any term of years, 

- Firſt, find the amount of the given ſum by ſim- 


| ple intereſt, for the 1ſt year, which will be the princi- 
al for the 2d year; then find the amount of that prin- 


cipal for the 2d year, and that 1s the principle. for the 


23d year; and ſo on for any number of years given. 8 


2d, Subtract the principal given from the laſt a- 
mount, and tlie remainder 1 is the n intereſt re · 


e 
EXAMPLES 


11 What will 720 wind amount to, in 4 years at 5 per 


| «Cent per annum, eee intereſt 5 


Lee. Bos). 36% . 


VVV . 
5 VVV 1 
Intereſt ——— | 


3 
b 


Principal 798 © 16 for the zd year. * 
Trincips : * 


[oy or. orindpalt- : 
| for 1 year, 36,00, amount 756 for ad year. 


Prit 
the 


1 


- 
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Principal 793 - 16 for the 3d year, | 
FF Rey | | 


22 c TT 41 213 254 : 


8 the ye yer En 9: 9 £875 + 31 3+ auf. 


8 


41,67: 0 8 E 114 
We . | 


— 


13, 
1 
5,87 


3.50 


2d. What is the compound intereſt of 400%. 107. at 
32 per cent per annum? 


Anfever 431. or. 8d 4 


zd. What is the amount of 66075 forborne 4 years, at 


3 per cent per annum? 


Anſwer 675l. 65. 144 


2 | | „ | N 4th, . 
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4th . What is the amount of 523“. 10. forborne for 


9 years, at 6 per cent per annum compound intereſt? 
Anſwer 8631, 8s, id? 


7 5th What will 480/. amount to in 6 years, at 5 per 
cent per annum compound intereſt? | 
Anſwer 6430. 47. 10d 5; 4 | 


ce 
. A P. VII. 


Ot Rraark or eee 


y EBATE or Diſcount is, when a certain ſum of -- 
money, due at any time to come, is ſatisfied by 
; paying ſo much preſent money, as being put out to in- 
tereſt, would amount to the given ſum in the ſame time. 
To find therefore the diſcount of any fum, according - 
to the time it would have become due, this i is he. = 


Na. iſt Find the intereſt for 1000. at the rate : 
per cent and for the time given. 


2d Add the intereſt ſo found to the 1000. Fr tay, 


2d As that ſum (which is principal and intereſt to- 
_ gother) Is to the intereſt alone, | 


So is the given ſum, to the rebate (or its intereſt) 


ath Subtra® the rebate from the whole amount, and 
the remainder is the preſent worth, Or thus, 


3d As the ſaid ae and intereſt, are to 1000. 
(the principal alone) 


So is the given ſum to its principal (which * 
, the preſent wore. + e 4th 


O- DISCOUNT. 59 


SY Subtra® the preſent worth from: the given ſum, 
and the remainder is the rebate. 


TO prove queſtions in this rule. Find the amount 


of the preſent payment, at the time and rate per cent 
given, which will be equal to the iſt given dum, 


EXAMPLES. 


iſt What is the diſcount of I for 10 months, at 
5 per cent per annum? 

1ſt I find the inte ¶ ſaying It 121 5 .4r-10:: 
| reſt of 100 pound for- ED ts | 
the ſaid term, in this 15 5 
manner. EEK 12) 50 (4/ 
Then I add the in- 500 % f 48 
tereſt do found to 100/ C 4 3 4: | —— 


304 3 4 e 


Pa 


« _ * Pr > * _— 
8 = 1 * FIR * a » a 
3 —— = 44>, Brim c . mY x 5 

- _ tin on, — A ten BE Se, 3 —— — 
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And laftly I ſay 


VVV 
As 104 3 4 : 4 3 4 :: 500 


20 10 20 
2083 83 10000 
LS! | + nn BY 
250% 1000 120000 
1000 
Re 
25]000) 12000000 (4800 
100 — 
22900 , 
200 e 
„ 
7 ox 


8, I do not clearly comprehend the difference be. 
tween the Diſcount and Intereſt of any particular ſum, 
for inſtance, if I had any perſons note, or accepted 
bill for xo00/. payable 12 months after date, and had 
an immediate occafion for the caſh, would not the a- 


batement which I ought to make them for projemt pay- 


ment, be exactly 51, 


M No! for in that caſe you would be a 33 
for you are to conſider that had you waited till the 
bill had become due, you would then have had 1001. 

to receive; therefore you ought to have ſuch a ſum in 


preſent money, as (if put out to intereſt for the ſaid 


time; at the faid rate per cent, ) would have again a- 
mounted to 100/ which 951. would not have done. 


MSA? N conſider i in the next Place; that if the 2 
* = top 


O DISCOU N 7. ar ll 


fon whale ceceptation you had, bad kept the money in — 
his hand till the money became due; he could only . 1 
(at 5 per cent) made 51. of it, at the end of 12 months; 
whereas by your paying him 5. immediately in hand; 

he could lend that 5. out, which in 12 months wovld 

gain him 5 ſhillings more; ſo that inſtead of 5/. he 

would have 51. 5s. The true diſcount therefore which 

you ought to have allowed ſhould have been al. 157. 245 1 
; and ſome fractions over. 
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Bor had the bill been for 1051. chen oh would 1 
have been exactly the diſcount ; for had he kept the fl 
money, till the expiration of the 12 months, he would — 

then have made 5. 55. intereſt; and by you allowing | i 
him 51. for preſent payment; that 5. being put out 
at intereſt, would likewiſe amount to 50 5s. which 
vou ſee is right, with reſpect to him, Let us next +. 
examine if it be right with reſpect to yourſelf; Cad - — 
1ſt then, conſider that if you had waited till the bill had 1 4 
become due, viz, 12 months, you would then have had 4 
105. to receive, Now if you had 100 pounds paid 
immediately, and put it out to intereſt at the ſame rate 
per cent, viz. 5, it is plain at the 12 months end, you 
would then have alſo 1051. to receive. If therefore 
it is the ſame with reſpect to each, it | conſequently 
mult be equal, or Juſt, between both, 


— - 4 8 
3 : 


pls pls Wo 


| i 1 demand the preſent worth of 47207. "CT; 2 
| Payable 7 months hence, diſcount allowed thereon, at 
L. . 62 per cent per annum? 


2 4555 195. 8d. 2 


362 O REBATE, 


zd What is the rebate for g75l. 117. 2d. ern 
molſtus, at 6. per cent ? 


Anſwer 41. gs. 54. + 234+ over 
Arth What preſent money will ſatisfy a debt of 


857 10s, due at the expiration of 10 Bonk difcount 


allowed at the rate of . per cent per a annum? 
Sa dat 811. 8s. od, 


oth © dup oſe 810), were to be paid 3 months hence, 1 


allowing 5 per cent diſcount, what muft be pare in 
hands? 
| Anſwer 8000. 


| '6th A young gentlemen has a legacy of 4687. left 
bim by his uncle, due the 4th of November, but want- 


ing money, is willing to allow 42 per cent diſcount, 


for preſent payment, what muſt he receive; this being 
me Sth of april? 
Anfaver 3901. 


th Sold goods vpoh truſt for 8 tin, to the a- 
mount of g5/, 107. Wet is the W worth at 7 


Per cent? 
| Anſwer g1l. 40. 08. 


$th How much ready money, for a note of 18] due 


1 5 mont s hence, at . 5 per cent? 
Anfever 16/ 10s 10d, 


th What is che preſent worth of 520. due ( 
months hence, at 5 per cent? 

: Anſwer 5071. 6s. gd. 4 
Toth What is the diſcount of 3000. for ; years, at 
at 5 per cent per annum, Simple Intereſt? | 


K. The operation in theſe queſtions are ſo very eaſy, 
and the reafons of it you have made fo very clear; 
that [ think you need give no further demonſtravion 


5 of it. 


1 1 
. kd a 
F 
. . 


er DISCOUNTo uz 


M. You have been miſtaken before, and perhaps 
may be again, tell me therefore how you: would per- 
form the laſt queſtion. 


Gy 1 would Bud che diſcount of zool. for 1 year, 10. 
cording to the foregoing rule; and then I would mul- 
tiply that diſcount by 3. which would give | me the . 
= count for 3 years. 


M. You here again weily my even i in page 


91 and 92, viz, how eaſily a perſon (in attempting to 


contract his work) may fall into an error, for want of 


being thoroughly acquainted with the principles on 


which the rule is founded. This method I own has 


| ſome ſhadow of reaſon in it, but why it ſhould not 


produce the ſame effect as the true method of working 


it, will beſt appear by giving both operations, at large, 


| Cee bath Operations, in the next Page. 


Fr ($60 
Ks mn 


8. k 
& 


164 OfREBATE, 


Wrong way, 


I or 2269; 
As 105: 5 :: 300 
$- 


— —_—_ 


1050 1500014 [42 


105 
450 
420 


4 
Nis rs 


4 
3 


-44 I wron 9 anſver, 


Right way, 


8 AS 11525 2 300 


30 

20 
405060005 

825 


— — F 


75 
3 


115) 4500039 
34 


1050 
1035 
2912 
20 


115) 30002 


115084507 
8⁰⁵ 3 
35 
4 
115) 1400 
115 


E 


o- DISCO UN r. 169 


N r . 
HERE you ſee the Tw Operations produce different 


#nfwers ; and altho', at firſt ſight, it may ſeem ſtrange 


why they ſhould ; yet upon a more particular enquiry, 
the reaſons will appear evident. Firſt then, Let us 


view the two different manners in which this queſtion 


is ſtated; there we find, according to the RIGHT 


method, that after having added the Intereſt of 100 


pounds for 3 years, at 5 per cent (which is 15/) to 
1000, the ſum is 115/; which is the Fi Term in your 


ſtating : the 15/, which is the Intereſt itſelf, is the 


| Middle Term; and the ſum whoſe diſcount is required, 
is the Laff, Again, according to the WRONG me- 


thod of ſtating it, 100/, with its intereſt for one year, 
added to it, (which is 105/). is the Firff Term; the 


Intereſt itſelf, viz. 5/, is the Middle Term; and the 


_ Laſt, the Tame as before. The reaſon then why mule 
tiplying the Diſcount of 300 pound for One year, by 
Three, cannot be equal to the Diſcount of 300 pounds 


for Three years, will appear clear from conſidering 

 TheFurſt and Second Terms in each Stating, _ 
Now here you ſee that the 1ſt and 2d terms, by the 
RIGHT WAY, are 115 and 15; and the WRONG 


WAY, 105 and 5. But, both operations being per- 


formed according to the Rur of THREE Direct, 
you will perhaps ſay, That altho' the Firſt and Second 
terms in each ſtating differ ; yet they may differ in ſuch 


proportion, one to the other, as may produce the ſame effect, 
This I grant : but it being equally true, That when 
any TWO terms, in ONE ſtating, agree with the 
«* ſame TWO terms in ANOTHER ſtating, the other 


© term, in each, maſt of neceſſity be the ſame, to pro- 


dduce the ſame anſwer, * But two of the terms, in 
each of thoſe ſtatings, are the ſame ; and the remain- 


ing term in each, differ one from the other: conſe- 
quently, cannot produce the ſame anſwer. 
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Scho. Pray how do you prove any two terms in the 


one ſtating, equal to the ſame two terms in the other ? 


Maſt. As they ſtand ranged in the ſtatings indeed, 


the laſt term of each (only) appears to be the fame; 
but in the courſe of the operation, the middle terms of 


each are likewiſe made to agree; for whether (accord- 


ing to the wrong method) you multiply your laſt term 
by 5, and divide that product by 105, and then 
multiply that quotient, again by 3; the effect is the 


ſame, as if you had multiply'd your laſt term by 15 at 


once, anddivided by 105. Hence it is plain, that the 
middle term is likewiſe 15, or made equal to it by the 


operation, whereas the firſt term is 105. As therefore 


| thetwo terms which you multiply into each other are the 
lame in both; and the firſt term in each, by which you 


divide, differ one from another; the anſwers conſequent- 
: ly cannot agree; for the diviſor in the one is 105, — 
in the other TVs. 
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The COMMON WAY. 


: E. U ATION of Payments is, when ſeveral ſums 
= 0 


money, due at different times, are reduced to 


one mean time for the payment of the whole, without 


boſs co debtor or creditor ; to perform which this i is the 
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rate. Multiply each payment by its time, and divide 


the ſum of all the products by the whole debt, the quq- 


dent is the equated time. 
EXAMPLES. 


iſt, A owes B 200/, whereof. 1000. is to be paid at 
6 months, and the other 100/. at 12 months, but they 


whole be paid? 

Anſwer 9 months, 

ad A owes. B goods to the amount of 4000. of 
which 100/, was to be paid at 3 months; 1001. at 7 
months; and the reſt at 9g months; but they agree to 


reduce them to 1 payment : when mult the whole be 


y_ 3 
Anſwer 1 months. 


2d C owes I) 1000/l. whereof 120/, is to be paid 


immediately, 400. at 5 months, and the reſt at 10 
months, but they agree to make 1 payment of the whole; * 


J demand the equated time? 
Anſwer 6 months, 


5th E owes Fa certain ſum of money, which i is to be 


paid at 4 ſeveral payments, viz, 4, at 1 month, 2 at 2 
months, + at 3 months, and 4 at 6 months, but they 
agree to make 1 payment of the whole, I demand when 
that time muſt be? 

| Anſwer 3 3 months, 

5th G itands Jndebied to H certain ſum of mo- 


ney, which is to be paid 2 preſent, 4 at 4 months, and 


the reſt at 8 months; which i is the equated time! ? 
Anſwer 3 vane hs, 


6th K owes L 120. which will be due 6 months 


hence, but K is willing to pay him 60¼. in hand, pro- 


vided he can have the reſt orborn a longer time, it is 


agreed on; the time of korbearunce therefore is re- 


| quircd, 


agree to reduce them to one payment, when muſt We 
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THE reafon of this rule is founded on the following 


Principles, namely, That the intereſts of the ſeveral ſums, 


from the time they become due, to the time of the laſt pay- 


ment, being added together ;- ſhall be equal to the Intereff 


of the whole ſum, from the equated time, 1100 the uy 
time of the laſt payment. 


S. This indeed ſeems very 83 but I can - 
not ſee why the operation (eng to the Poon rule) 


2 ſhould produce the effect. 


MM. For this reaſon, firſt by multiplying each parti- | 
_ eular payment, by the reſpective time it becomes due, 


(ſuppoſing 1 of them Fo“. at 3 montks) the product 
will be a ſum, which if lent out on intereſt for a 
month, at any certain rate par cent per annum, the i in- 


tereſt will be equal to the intereſtof 50. for 3 months, 


at the ſame rate per cent; and ſo of all the reſt. 


IHE ſeveral products then, of the particular pay- 
ments, multiplied by the reſpective time at which 
they become due, being added together; the propor- 
tion will then be thus. / the total ſum of theſe ro- 


ducts in 1 month, give a cert7in intereſt ; in what time 


avill the nvhole debt gain the ſame intereſt 9 Now as the 


ſum of the ſeveral payments added topether (which i is a 

the whole debt) muſt be leſs than the ſum of the pro- 
duct of each payment multiplied by its reſpeQive times; 
the ſtating will therefore always be Inverſe. Aga n, 


the middle term being alw Aays 1 year, 1 month, 1 week, 
: xc. conſequently the f7/t term which ought to be mul- 


tiplied by it, remains the ſame; which being divided 
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by the /aft term, gives the equated time. Nothing fur- 
ther, I think, need be ſaid, to prove the general rule; 
provided you have carefully noted, of what the firſt- 
and /aft terms ef your ſtating are compoſed ; which 
you may eaſily do by reading the laſt page over again, 


Scho. But there is ſtill one part, of this operation 
which ſeems to contradict the reaſon on which, as you 


told me, this rule was founded; which is this, Inlead 
of finding the intereſt of every particular payment from the 


time it becemes due, till the time of the laſt payment; It gives 


the intereſt of each payment from the preſent time, till the © 
time it becomes due: which mult differ more or leſs from 
truth, as ſuch times of payment are nearer to, or further 


from the mean time, between the preſent time, and the 


time of the laſt payment. As for inſtance; if the laff 


payment were to be at 9 months, and the firſt payment at 


the end of 3. Here I ſhould think, that inſtead of mul. 
tiplying ſuch payment by 3, that it ſhould rather be 
multiplyed by 6, this being the time between that, on 
which it became due, and the laſt payment; which is 

the true time which {uch ſum could bear intereſt; and 


conſequently when we multiply it by Three, we muſt 


loſe three months intereſt, Again, / the 2d payweng 
was at j menths, inſlead of multiplying the ſum due at 
that time by 7, I think it ought to be multiplied by 2, 
as it could only bear intereſt 2 months . and ſo of all | 
| the other payments. > 


M. Your obſervation is very judicious; but T ſhall 
prove to you, that the other way anſwers the ſame 
| purpoſe, and 1s Joſs trouble. For if we were to pro- 
ceed according to your method, and multiply every 
pavmeat by the diſtance of time between that, on which 


they become due, and the laſt payment 3 ; leaving. the 
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x ſaid laſt payment out, as it could bear no intereſt) and 
divide the ſum of all their products by the whole debt; 
it would give us the time in which the whole debt 


would amount to a certain intereſt: which time being 


ſubtracted from the time of the laſt payment, would 
give the equated time at which the whole debt oughe 


to be paid : which ſum would alſo for the remaining 


time amount to the ſame intereſt, Now if we ſuppoſe 
the laſt payment to be 9 months, and the equated time 
at which the whole. ought to be paid, 6; The intereſt 
therefore of the whole ſum for 3 woaths, being equal 
to the intereſt of the ſeveral payments from the time 
: they become due, to the time of the laſt payment, 
conſequently the intereſt of the ſeveral ſums from the 
preſent time, to the time on which they become due» 
muſt be equal to the intereſt of the whole ſum for 6. 
months, the equated time: which was to be proved, 


S. Why then is this called EquarioN of . 
MENTS the common way? for if you don't mean ſome 

| ſhorter method of finding the ſame anſwer, 1 cannot 
fee bow a different one Can be more equitable, ' 


. There is ſtill a more exa@ way of performing 
It, which I hope I ſhall likewiſe be able to prove to 
you: for equity alſo requires, that the preſent worth 
(which you may find by diſcount) of the whole debt, 
from the equated time, ought to be equal to the pre- 

ſent worth of all the particular payments, from the time 
| which each of them became due. = 


: S. This ſeems a neceſſ ry conſequence of the other, | 
for [ cannot conceive that any other time can be aſſign 
5 * for the payment of ny whole without deſtroying thoſe. 


reaſons | 


reaſons which are the foundation of this rule; and which 
were ſo full, clear, and ſelf evident; that I think it im- 
poſſible to ſubſtirare any other in their place, which will 
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carry equal, much leſs ſuperior force with them. 


I The Reader is defired to take particular Notice of 
thts, and the - follywing Page.] 


X N N 


5 M. 1 ſhall only add other reaſons, without weaken- : 
ing thoſe already given: let us therefore again ſup- 

poſe, that a perſon had 300. due to him, to be p- id 
to him at 3, or any other number of ſeveral payments; : 
and the debtor was willing to agree upon a time, for 
the payment of the whole; which we ſhall alſo ſuppoſe _ 
© (according to the rule piven) to be 6 months, and for 
Which the creditor takes the debtors note, payable at 

the ſaid time. The creditor having an immediate de- 
mand for cath, applies to a perſon to diſcount this note 
for him, which he does at a certain rate per cent. Now : 

if the aforeſaid method of finding the equated time 
were true; this ſum which he received, being put out 


at a certain rate of intereſt, ought to amount to the 


ſame ſum at the expiration of the laſt payment, as the 5 
ſeveral ſums would have done, from the time that each 
of them became due, to the time of the faid Laſt * 


| ment, at the ſame rate of intereſt, 


\ 


Sebo. I can ſee no reaſon why it ſhould not. 


Maſt. The reaſon then is this. Firſt, it is plain, 
| that the ſum which he received for the note, being put 
out at the fame rate of in ereſt, and for the ſame time 
at which it was diſcounted, would again amount to 300/ 


principal and intereſt together ; which fum indeed bear- 


ing intereſt from that time, to the laſt payment, would 
be equal to the amount of the ſeveral payments together, 
with intereſt from the time on which they reſpectively 
: became — to the time of the laſt N But you 

: Q3. are 
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the ſame as by th 
time. e 


are to conſider that we are only valuing it at fimple 


intereſt, and therefore the intereſt of the ſum which he 
received for the note, ought not to have been added to 


the principal at the end of the ſaid 6 months. It is 


therefore evident, that had the neat ſum which he re- 


ceived for the note, continued to the time of the laſt 


payment (without adding its intereſt to it at the end of 
6 months) which according to ſimple intereſt it 
ſhould have done, that it would not have amounted to 
the true ſum which it ought to have done: and conſe- 
quently the creditor muſt have been a looſer by the e- 


quated time found according to the aforegoing rule, 


Scho. I ſhall be obliged to you then, if you will ſhew 


me the true method of finding the equated time. 


Maſt. This cannot exactly be performed without 
Decimals, on account of the remainders which may hap- 
pen, however | ſhall ſhew you the method in which it is 


done, Firſt, according to the rule of Diſcount (in the 


laſt chapter) ſind out the preſent worth of every par- 
ticular payment, acordiug to the time it becomes due, 
by rebating at the rate of intereſt agreed on: Then 
find in what time the total ſum of all thoſe preſent 
Worths, will amount to the whole debt (according to 
the rule in ſection Bth on intereſt, page 152) at theſame 
rate per cent, and the anſwer fo. found, ſhall be the 
_ equated time for the payment of the whole, 


* * * 


FS. Will the amount of the whole debt, from the 
true equated time, to the time of the laſt payment; 
be equal to the amount of the ſeveral payments from 
the time they become due to the ſaid laſt payment; 
e common way of finding the equated 
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MF. Yes for it could not otherwiſe have been true. 


S. I ſhall only trouble you with one queſtion more, 


and then [| have done; and that is, how the equated time 


is to be found, when neither the whole debt, nor the. 


particular payments which make up the whole debt, 


are mentioned in the queſtion ; which (according to 
the rule) ought to be multiplied by their reſpedive 


times on which they become due ? 


M. You may ſuppoſe any ſum at pleaſure, which 
will divide equally into ſuch parts as are named in the 
queſtion ; which will anſwer all ſums whatever: for 
as the parts of any one ſum, are to the who! e; lo 


will the parts of any other ſum be, to their whole. 


Note. When a ſum of money is due, and the time 5 


at which all or any of the ſeveral payments are due, 
exceed that of a year; then the equated time is found 
out, by firſt finding the preſent worth of each payment, 


by diſcounting at compound Intereſt; and then finding 


again in what time the total ſums of each pretent 
worth, will amount to the whole debt, at the ſame 


rate of Compound Intereſt. But of this I thall 
treat more fully, when I come to ſhew the conſtruction 


of N-cimal Tables, for ſinding the Preſent worth of 


: annuities, 
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Of BAR T E R. 


B ARTER is the exchanging of 1 commodity for 


ner, and teaches merchants fo to > proportion. 
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_ their quantities (according to the value of the — 
as neither may ſuſtain loſs. 


As this rule is alſo a branch of the Rule of Three, 


it would be needleſs to repeat the rule over again, b 


- * 1 


which the operation is performed, and Merk re hall 


| proceed to * you: ſome. 


EXAMPLES. 


1 How much ſugar at 94. per 15 muſt be given is 
| Barter. for Sc. of tobacco at 14d. per Ib. 


Anſwer 120 igr. 2116; 120. qdre, 


2d A and B bartered': A had g cwt. of ſugar, at 64. 
per lb: which he gave for a quant. ty ot cinnamon, at 


; 107. dd. per {b. | demand how much cinnamon. B gave 
'A. for. his 5cavt; of ſug ar? 


Anſcuer 20lb. . 


"as B gave to C, 3 hþds. of brandy at 67. Bd, per : 


gallon: for. 126: Hawk, of cloth. 1 demand e the. 
Sloth ſtood B in per yar? 


Anſcwer 10s. per yard. 
0 A hath linnen cloth worth 27. 64d. per yard, 


ready money, but in hat ter he will have 3s. per yard for 


it: B hasbroadcluth at .os. per yard, ready money: I 


demand how much broad cloth: B ought th give A for. 
500 yards of his linnen, and at what rate he ought to 
rate his broad cloth per yard, to be upon an equal foot- | 
| ung, with A. N 

Anu n 125 yards of bin cloth affine; per SY : 


1 all here give. vo the operation of the laſt exam- 


ple in full, which wil T hope ſufficiently inttruct you | 
| How to ee any queſtion in Rae | . 
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1 5 125 0d. 
Here l frſt find what B ought ada his cloth at per 
r yard, in proportion to A's advance upon his linnen. 
A  -Saying if 27. 6d. advance to 3%; What ought 105, ad- 


vance to; which by the operation I find to be 12 ſhil- 
lings. 1 next ſee: what A's 500 yards of linnen will 


F come to at 37. per yard, which I find to be 15005 
4 And laſtlyl ſay, If 125, buy hard, how many yards 
1 Will os ſhillings buy? which gives 12; ſo that I 
LW conclude B ought to give A 125 yards of his broad 
+4 cloth at 125, per yard, for 500 es of linnen at 35. per 
A Fard. | 
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PD Y this Rule we not only diſcover the whole Gain 
= ÞD on Lais * any commodity, (haviag, the price: 
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196 / LOSS and GAIN, 


they co, and the price they ſold for both given) buy 
alſo at what rate we gain or looſe per cent; and altho? 


there is nothing new in it, beſides the title, (as it is 


founded on the ſame principals with the Rule of Three, 
In tereſi, Diſcount; &c.) yet it was neceſſary to treat of 
it ina chapter by itſelf, in order that I might under 


one head, from thoſe three ſeveral rules, form ſome ge- 
neral ones, for the more particular information of the 
learner, in a point ſo very effential to all merchants, tra- 


ders, &c. and which 1 ihall e in the following caſes, 


Caſe iſt. When the price is given, what 1 hard 
: pound, cavt, &c. fold for; to know what you gain'd, or 
loſt upon the whole; ; This is the 


| Rule. Firſt find cached to the Rule of Ti "he tired) 
what the whole number of yards. pounds, owt. &c. 


comes to, and alſo what the whole fold for; and ſub- 
tractipg the one from the other, the di crotce Will 5 5 


the whole pag or 5 4 


Caſe 2d. 1f1 it be required to find the gain or fo i 


5 per cent 


Rule. Firſt find the . gain or th, according t to 
the rule in caſe iſt, 


Ihen ſav, as the whole coſt, is to the whole gain or loſs; 
: S0 1 is 100/, to its gain or on: which will give the anſwer, 


Cafe zd Wen the rate per cent is s giv en at which 
a per ſon gain d when he ſold the jd. Ib. cut, &c. for a 


certain price; and the Prime colt of one e Jd. ib, et, &c. 
1 927 | | 


8 
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Rule. Firſt add the rate per cent to 100ʃ; Then ſay, 
As that ſum, i is to 100/, 


So 18, the price which 1 ud. lb. ewe, &c. Sold for, 
To the prime coſt. 


Cafe 4th When the rate per cent 1s given at which 
a perſon gains, when he ſells the yd, Jb. cut. &c. fora 
certain price; and it is required to know; at what 


rate per rent he would gain by ſelling the 2d. Ib. cut, Ge. 
at any other certain price propoſed, 


_ Rule, Add the rate per cent at which 1 he gain'd (by 


ſelling it at the firſt price) to 100/: Then ſay, 


As the firft price, for which he ſold the 4d. 1b. cut, &c. | 


Is to the ſaid ſum; 


So is the other price at which i it is propoſed be ſhould | 


= ſe]] the yd. Ib. cavt, &c. 
To a 4th number. Laſtly 


| From the 4th dumber ſo found, ſubtract 1000; "link 
the remainder will be the rate per cent at which he 


would . by ſelling at the price propoled. 


EXAMPLES; 


Und een Carr iſt, 


ft, Bought 872 yards of cloth at 8s. 64. per; yard, 


and ſold the fame at 10s. 4d. per yard, what is'gain'd 
by the whole? 


Anſwer 791. 18s, 8d, 


24d If | buy deals at 27. a piece, and ſell them a 
Bain at 20d. what will I loſe by 135 6 dozen? 
Anſauer 21. 45. 


EX A M P L E S. 
rp Cass 2d. 
0 Bought 19 fodder of lead, each 19 ew, 2 Tre, 


ar 


„s / LOSS Alx. 


| | ur 147. per eur: whether do I gain or loſe when 1 fel 
14 | N at 8 per /b. and how much per cent? 

1 Anſuer he gained 432. 55. on the whole, and at 
134 | the rate of 166/. 13s. 4d per cent. 


2 A grocer bought 6cwt, 39rs, of cloves, at 25. ad, 
IF 15. and ſold the ſame again for 105. 87. what did 


ne gain on the whole, and at what rate per cent? S. 
Anſwer 111, 28. on een and 190 47. 4d. of m3 
N | | it, th 
EXAMPLES, my 
 _Unnpzr Cass 3d. yy 
| iff If when I ell my cloth at 57. per yard, T gain 2 
SI. 25 cent; 1 demand what a N colt me at that cent 

| rate? 
Anſauer 47. 741 and ſome what over, IN 
224d If when I ſell a 44d, of wine for 20l. L gain 150. of y 
- _=_ cent; I demand what the 4d, coſt n me ? EL, have 
, | dnfer 17, On: tirel 


E X AMP L KE 8. 

| Unvyiszx Ca'ss 4th. | 

it If when I ſell my cloth at 5-s./per yard, 1 gain 8 

8. per cent; what do I Bain * cent dere fell 1 It at 

. 3d. per yard? . 

35 351. per cent. 

2 If when I ſell deals at 1 FO n piece, I gain 2l. 

per cent; what do. I gain when 1 fell them at 17. 6d. 

2 piece? 3 | 


Anfwer zol. 167. er cent. 


Mere. Although this may hs many axellions pro- 
poſed in Loſs and Gain, which do not immediately fall Ah 
ander any of the foregoing caſes; yet theſe being well Jon 


enderſtood 
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| anderfload, the learner will find no great difficulty in 


ſell ſolving any queſtion which can be propoſed in this rule, 

q | That I may therefore be able to judge how far you. 

dat | 
are maſter of theſe 4 caſes, let me ſee if you can a work Ye 


44. the Iſt example i in the laſt cafe, 


— S. That wocts be giving you | a very weak proof 
2d, of my abilities; ſince you have given ſo plain a rule for 
it, that it is next to an impoſſibility to err; and there 
fore I ſhall give you a better teſtimony of my fill, by | 
performing the ſame queſtion by a method much ſhorter, 
an and leſs complex, which is this; "ur" 57. gain 8. ? rad | 
hat cent,; what will 6s, 3d. gain per cent ? 
M. You were unwilling to give me fo weak a proof 
50 of your abilities, as to work by the rule given; but you 
have now given me a very ſtrong one, that you are in- 
tirely ignorant of 1 the matler.. However go on with the 
operation. 5 „ 5 
ain S. I ſhall. » 
at V 1 
H 3 6 
12 7 
60 75 
60). 60 


10 Anfouer 1 10 per cent. 


your rule; 
275 in the operation too. 


0 — 2 — IE DEED K—— 
: - * — 


Ah! it does not bring out the ſame anſwer 1 ſee; as by 1 


and yet I think there 1 is a en deal of = | 
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M. Not the leaſt Py in it; for you are to con- 
fider that 55, was the price it was 2 for; therefore it 
is not 55. that is equal to 8 per cent, but the difference 

between the prime cof? and 55, Had you therefore found 
(according to the 1ſt example in caſe 3d) what it coſt 


il per yard, which ycu will there find to be 45. 7d 4 and F 

bi ſome fraction over; I ſay had you ſubtracted that from N 
11 the 55. the hifference which is 49%, would have been equal 
; \ | to 8 per cent; and then again found the difference be- 
; [5 tween the pri cof?, and Gs, 3d. which is 17. 7d 4, then 

; | | 5 ſaid if 3d. be equal to 8 per cent, what will 17. 7 4 
1 be equal to? that would have come pretty near the t 
1 truth, although not all together, as for want of know- | 
| i ing the uſe of fractions, you loſt the remainder, But 
| 1 the other method (according to the rule for working "I 
ll „ queſtions in caſe 3d) is ſtill better, as it is done with : \ 
1 far leſs trouble, 

| 8. i am perfectly conviabed: FY my error, and ab | 1 


of the reaſon, why this /af? method you have ſhewed 
me, ſhould produce the effect: I ſhall now be obliged to 


you, if you will point out to me, the reaſon on which . 
this rule is founded. | 6 


1 
1 | J.. Firſt then, you are to . oi the 5s. for 
wn. | N 3 

1 . which the cloth ſold per yard, was prime cof and profit 
1% pinot fer, New although we do not know what the 
_ 1:18 3 5 | | | 3 
157 | % nor what the profit were Teperately ; yer we are 
| 1 tld that the rt was equal to 8 per cent; where'cre 
| 


conſidoring g as a principal and interef? added tegether, . 
ard the adding likewiſe 87. (which the profit is equal 
to) to 100. T hen the proporticn 15 this, 
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: As 5s. principal and intereſt, 

Is to 108/, (which is likewiſe principal and b. 

So is 6s. 3d. to a fourth Jon, which is alſo principal 
and Intereſt. 


THEN ſubtracting 100/. which is the principal, 
from 1 it, it leaves 35. which is the rate per cent, profit, 


| which was gained by felling the cloth at 6s. 3d. per ard. 


Here follow more examples for the Exerciſe 
of the learner. 


iſt A broker bought goods at 4s. per Jb. and ſold 


them again for 37. 44. "WAA did he looſe per cent, at 


| that rate? 


Anſwer 16, 137. ad. 


2d Bought 40 quarters of malt at 25-, per r quarter, 1 5 
and baving received damage, I loſt 12 per cent by it; 


what did I looſe per buſhel ? 
Anſwer dx 


| if WY L fel! rice at 11 146. per cw. l looſe 3 per 
cent, what do I gain or looſe per cent, when ! tell it at 


11 16s per cut? 


Anſwer 21. 147. 14% 


Hf gire 510. 151. Gd. for 1 owt. of cinnamon, at 


what rate ought I to fell the lame to as to | gain 121. 
per cent? 
An feuer 571. 195. gd. 
An oilman bought 7 caſks of oil at 1 RL. 10s. per caſk, 


I demand at what rate per caſk he mull ſell the laue, ; 
ſo as to gain 17 per cent in the whole? 


Anfaver 211, 125. 10d. 4 
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u Ap. XI. 


e 
7 HE Rules of plural proportion, are thoſe by 


which we reſolve queſtions that are diſcoverable 
by more Rules of Three, than one; and yet cannot be 


performed by any of the double rules of Three men- 


_ tioned before; of theſe rules there are divers kinds 


and varieties, according to the nature of the queſtion 
propoſed : for here the terms given are ſometimes four, 
ſemetimes five, and ſometimes more; and the terms re- 


quired ſometimes more than one, Kc. : 


The rule of Fellowſhip is, when two or more 1 : 
| trade together with ane common och, and when they : 
have gain'd or loſt, it ſhews how to find each man's 
particular gain or loſs, of which there are two kinda. a 


a . and evinpound.. 
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| Single Fellowſhip, is when each partner” s ſhare of the 


| flock, continues for an equal ſpace of time, 


Rule. As the ſum of all the ſtocks, 
Is to the whole gain or loſs : 
So is each man's particular ſtock, 
To his reſpective ſhare of the gain or loſs, 


Proof. Add all the particular gains or loſſes toge= 


: ther, and'the toral ſum wil be equal to the whole gain 


EXAM: - 


| or 204% « 


the 


4 
Thus, A's lock 100 
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EXAMPLES. 


1. Three merchants A, B and C join flocks in 4 
certain adventure: A put put in 100. B puts in 1501. 
and C puts in 2007. they gain gol, I demand each 
man's particular ſhare of the gain? Perform'd ac- 


. to che general rule, 


Then for) + P q £ 
A s ſhare ſay, If 450: 90: 


B's ſtock 150 5 100 
C''s ſtock 200 
8 — } | 450) gooo(20k. 
The whole ſtock 450 goo 
4.646 


- ahh ſhare, if 450 * 2 150 


90 
* 450)13500(3ot. ; 
i 
© „ 2 is : 
34 For os thre, Ir 450 : 90 8 
1 90 | 
i ee 
Prof a. s gain, 20 | 450) 18000 (4 
> BdY 30 A 
0 $49 10 . — — 


Whole gain 99 | 


Note iſt When the 1 ſtock, can "be divided 
by the whole. profit or loſs without a remainder, the 
work may be contracted thus, Divide the whole ſtock 

by the whole profit; and by the quotient, divide each 

partners particular ſtock, and the particular quotient 


vill be the reſpeRive gain, or loſs of each man. 


* a: Kaus. | 


1 
q 
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| Reaſon. For ſo often as the whole profit is ; contain'd 
By in the whole ſtock; juſt ſo often muſt each perſon's 
| reſpective ſhare of the 1 be contain'd in his parti- 
| cular thare of the ſtock. | 
3 2d A, Band C agree to go partners for a certain 
i time; A puts in20/. B 300. and C 4ol. they gain 1d0/, 
i demand each man's ſhare of the gain? 


| Note 2d. When the whole gain or loſs can be divi- 
ded by the whole ſtock without a remainder, the work 
may be coutracted thus, _ | 


Divide the whole profit or loſs, by the whole ſtock; 
and by the quotient, multiply each partner's particular 


1 ſtock, and the particular products will be the reſpective 
Sid - ED gain or loſs of each man, 


Reaſon. For ſo often as the whole ſtock, "24 ee 
11:6 tained in the whole profit; juſt fo often will each 
=. 8 _ particular ſtock, be contained i in his relpeQave 
1 rost. 19 


zd A, B, and 0 put in money together, A put in 
wo 201. B and C put ia together 701. they gain 180. of 
= of which B took up Ho/. what did A and C PBs and 
SKK: 1 <.. b | | 


 Anfever A gained 40l. and C Bol. B put in 30l. 
and C 400. > 


| | HERE althou gh we don't t know B and C's particu- 
wer . lar ſhare of the ſtock, yet we are told, they together 


1 | put in 60. cenſequently that 6o/. together with A's 
Wo ſtock, (which was 20/) muſt make up the whole ſtock. 
1 Haviog then (according to the general rule) found A's 
Wo gain; we next proceed to find B's ſtock, and being 

1 told that he took up 60. for his ſhare of the profit, we 

TED find ont his ſtock in this manner: as 180/. (which is 


the whole prof): Is to 2 the rake, of B; ſo will 
900. 
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gol. (which 1 is the whole ſtock) be to his particular 


ſha of the (Fock. Or as A's profit is to \'s ſtock ; 
10 will 3's profit, be to his ſtock; which ſubtracting 
flo gol, the remainder is C s ſtock; and laſtly ſub- 
tractiag the gain of and B, from the whole gain 3 
the remainder muſt be the gain of C. 


Note 3d This and the laſt queſtion prove each 
other 


4th Three merchants A, B and C freight a ſhip 


from Madeira with wine; in which A had 2,0 tuns, 
B 144, and © 192: but meeting with a ſtorm at ſca, 
they were obliged to throw 48 tuns over board, [de- 
fire to know what part of the loſs each mult ſuſtain? 
Anſwer A mult looſe-20 ans, B 12 tans, and 
C 15 tuns, 


th A bankrupt's effects amount to 2080“. and he is 
indebted to A 1440/1. to B 1920/ and to C 28001. 
how much of the effects belonged to each of them ? 


An ſauer A muſt have 480. B 6401. and C g60/. 


6c A, B, C, and D, buy a ſhip which colt them 
300. of which A paid; 1. B 4, C. and D 8 1 | 
mand the ſum which each man paid. 


Anſiver A muſt pay 105. 4s. 10d. + fomewhat over- 
B 78. 18s 11d. 1. d 
C 631. 35. 10. 1 d0 = 
And D 571. 12s. 7d. 2 49; 


IN performing this laſt queſtion, [ take 2 2, 4 f, fy 
of zool. which was the price the: hip colt: which 12- 
veral parts being Wass together; i find it amount to 
285. (for . 3, 4, 2, are not equal to the whole of 
any thing, as I thall more fully prove when I cometo 


treat of Fractiont | therefure lay, as the firm of all 


_ thoſe parts, viz. 2850. is to 100. (which is the ſum they | 
ought to be) / is the ſum of each particular fas t, to te 
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Of Dovusrs FeLLowsnry. 
TT is called Double Fellowſhip, when each man's 


ſtock, has reſpe& to the particular time which it 
eontinned in Company: ſo that his ſhare of the gain, 


mult not only be proportioned. to the ſum of money he 
put in; but likewiſe to he time it continued in 
aum pany. 


Rule. Firſt multiply each man's particular 3 
by the the time which it continued in e 


Then ſay, 


As the ſum of all thoſe 8 added together, 
Is to the whole gain or os ; 

So is each particular product, 

To cach man's reſpedive /hare of the pain or /ofs.. 


EXAMPLES. 


| ft A and B go into partnerſhip,. A puts in 100. 
For 6 months: and B put in 100. for 9 months : they 
| giined 8o/, What is each man's ſhare of the gain | # 


"VEE the operation.. 


200; 100 900 


Stock Ry > 6 Stock and 9 609 
| he of A. \ —— time of B. —— — 
600 900 total ſum 150 


As 150: 80. :: G0 
do 


wo) 480 (32 A's hare, | 
45 
— | 


5 | 7 10 . 
Whole gain 80 ee 
As ſhare of it 322 | 8 

* hare of 4Þ 8 E bs 


E108 
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Wite. As there are but 2 partners concerned here, 
1 firtt found the gain of A; which being ſubtracted 
from the whole gain, the nne der is the gain of B: 
but if there had been more partners than 2, there muſt 
have been ſo many ſeveral ſtatings, as there were parts. 


mer s mentioned in the queſtion, 


THE reafon why we multiply each man's Rock by 
his time, I have already ſhewed you in the Double 


Rule of Three Inverſe: but to ſave you the trouble : 


of turning back, I ſhall again repeat it here, 
FIRST then it is plain, that 100/. multiplied by 6 6 


months, muſt be equal to 600¼, for 1 month: and 
conſequently 100/, multiplied by 9 months, mult be 


equal to goo!; for 1 month: their ſeveral times there. 


fore being reduced to one and the ſame time: their 
reſpective gains muſt bear the ſame proportion one te 
the other, as 600. does to goo/, fo that it is hereby re. 

duced to a queſtion in Single Fellowthip. 


A and B in company: A put in the iſt of January 


Fol. but B could not put any mo ey in till the 1ſt of 
May; what mult B then put in to have an equal 1 


with A at the 2 ad ? 
| {nfawer 731 | | 
A, Band C in com: A put in [rhe iſt of Janu- 
ary, 1000. and the Iſt of May 104. more; and on the 


ſt of September takes out 30/ the remainder ſtays in 


till tue year's end. B pars in the iſt of January 2, o/, 


and on the 11ſt of June 60/ more; and on the 1ſt of 
November 100/. more; which continues in till the 


year's end. C puts in the iſt of January 300/ and the 
it of April rakes out 2000. and on the iſt of àuguſt 


takes out 501. more: the remainder ſtays in till the 


? years end., What mall nnen gan, whick : 
1% Alu. 
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ITE A's part 40 147 24. 2 and ſomewhat over. 
B's 041. 125. 47.1 and ſomewhat over. 
C's 27. 1 4d. 4 and ſomewhat over. 


A, B and C in company, and put in together 38220 
A's money was in 3 months, B's money was in 5 
months; and C's money was in 7 months; they gained 
43al. which was-1o divided, as the 2 of A's gain, 


Was equal to + of Bs gain; and 3 of B's gain was e- 
qual to 2 of Cs gain: . did each merchant gain 


and put in? 
A gained 527. B 781. C 1047... 


FIRST ſuppoſe A s gain to be any ſum (at pleaſure) 
to which you can proportion B's and C's according to 
the tenor of the queſtion ; as for inſtance 4/. then of 
2 Zs muſt be J. and C's 8. which being added 

together the total ſum is 18. then ſay, us the total of 
thoſe ſeveral ſums, are to the ſum they ought to be 


(uamely the whole gain) ſo will each particular ſum, 


be to the real part of the profit, which A ought to 


| have, 5 oug t to have, and C ought to have, 


2d N altiply their ſeveral ſhares of the gain, by their 
reſpective times, and the proportion will be, 


As the / fur of all thoſe products, 
Is to the whole bot; 
So will each particular, product, 


Fe to each perſons rejpedtive Share of the fk. 


Or thus, Divide the whole ſtock, by the ſum of all 
the afore mentioned products; and by the quotient, 


: multiply each particular product; ſo ſhall the ſeveral 


new products thus found, be the W ſtocks of 


A, E. and Ce 


Cunz. 


Fee 


a = x a 8 


ver. 


221. 
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Cn AP. XII. 


O Ex NE. 


HO treat of the various rates of Exchange between 
A England, and every other country, to which its 
commerce is extended, would be unneceſſary kere, as 


there are ſeveral books wrote intirely on that ſubject; 


with decimal tables for the more readily finding what 


any particular ſum, in one country, is equal to in ano- 
ther country; ; at My certain rate of Nd. what- 


BU if the learner does not chuſe to depend on 


thoſe tables, (although they are very accurate) he may 


find the anſwer by Reduction, or the Rule of Three, 
which preſuming him by this time to be thoroughly ac- 


* quainted with; I ſhall ſay no more on the ſubject, 


The END of CoMMON ARITHMETIC, 
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FRACTIONS, 
V. ulgar & Decimal. 


| T opether wh the Ups dad Arvticarion of 


them, f in ee Intereſt, 0 He. 
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Cuar, I. 


of VULGAR FRACTIONS. 


ER; OTATION or FRACTIONS depends 


A N dg upon this Suppoſition, That one whole 
„ Thing, whatſoever it be, may be divi- 


* « ſible into any number of equal parts: | 


—when no fuch actual DIVISION can be made: 
ſuch as one thouſand part of a grain, a farthing, 


| &c, for which part, or parts, we have no name, or 
denomination. A Fraction, or broken number, is one 


8 


de 
% 
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er more part, or parts of an Integer or whole thing, 
according as it is divided; and muſt conſiſt of two 
parts; viz a Numerator, and Denominator, which are 
placed one above the other, and ſeparated by a line 


thus, 2, 4, 5, &c. and are to be expreſs d in this man- 


ner: One half, Three fourths, Five eights, &c, The ſi - 
45 gure below the line is call'd the Denominator, and 
ſheweth into how many equa] parts one Integer or unit 
is to be divided; and the figure above the line is call'd 


the Numerator, 400 ſheweth how many of the ſaid 


3 are contain d in the Frastion, — 


A voran Fa ACTION is either Simple or Compound; 
Proper or Improper. 


A Simple Fraction is that which con ſis of one No- 
merator, and one Denominator, as ,, I, 44» XK. 


A Compound Fraction is a Fraction of a Fraction, as 26 


1 of 4, or 4 of $ F> Ke. 


A proper Fraction, is that whoſe Numerator, is leſs | 
than its er ſuch are the fractions before- 7 


mentioned, viz. 3, Fs, 45, and the like, 


AN improper Fradtion, is that whoſe Numerator i is 
either greater, or at leaſt equal to its Denonfnator ; 


and ſheweth, that there are 1 or more integers coatain- 
ed in the Fraction, If the Numerator and Denomina- 


ter of a fraction be the ſame, then is the fraction equal 
to 1 unit; but if the Numerator be preater than the 


Denominator; then ſo often as the ſaid Numerator, is 
contained in its Denominator ; juſt ſo many integers 
will be found in the fraction; and the remainder (if 


any) being placed over the Diviſor, will be a fr actional 
part of 1 of theſe integers ; 


80 4 $38 are all of them improper fractions; 


5 me 1ſt two of which being each of them equal to one 
unit 
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unit, or integer; their Numerator aye. Deneminater 
being equal. | 
S. How does a ſimple fraction ariſe ? 


M. From Diviſion, as will appear by the 19th ex- 


ample, page 73, where it is required to divide 4271, 
: equally among 4 men: ſee the operation page 77. 
There you'll find after dividing 427 by 4, your uſt 
| quotient is 106, which is that number of pounds to 
each man, and 3 for a remainder : which remainder 
is the Numerator of a *imple Fradtion. whoſe Denomi. 
ator is the Diviſer, which will ſtand thus 4, and figni- 
fes three fourths of 1 unit in the Prtient : therefore 
each man will have 0%. and three fourths of a pound, 
to his ſhare: which being placed after this manner, 
106 4 makes what 1 Is called a mixed number, 


4” 


— 


rr — DDr 'S., 
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SECTION ift. 


To Re Team, ea Pradtiem to its Ino:f Fire, 


Paule. Mivide the Denmominator by the Numerator ; 
and ag. in the {UZtifor by the remainder, and ſo pro- 
cecd in that manner: ſtill dividing the laſt diviſor by 
tlie laſt remaivder, till novh; ag remains; the laſt divi- 
for ſo found, 5 be the greateſt es m-afure 
which will divide both /Vaumratzr and Deneminator of 
the given Fractian; after which, it will be in the lows 
eſt terms, to K hie 1 is capable of being reduced. 

Note, if the laſt Dir. //5r be one, cheu was the Fraction 
in its lowcit terms at nit, 


EXAM PLES. 
. iſt, Reduce 27725 to 


O its loweſt terms. 


BERB 


Divi 


163 


HERE 5712 les the 17176 0 
laſt diviſor, I therefore _ 17136 
conclude it to be Rm — 
reateſt common meaſure, . 57120617136 

5 diviſor which will di- ry 121350 
vide the Numerator and — 
Denominator of the given 
Fraction without a remain- 
der; the quotients of which, will be the new Numere- 


tor and Denominator of a Fraction, equal to the firſt 
Fraction given, and in its lowelt terms, As appears. 


by the work, 


$712)17136(3 „ | $712)22848(4new Devon, 
- 37.136- $$ V2 22946 oy 


e000 25S C900. 


Wherefore 1 have for A new Frattion ? 2 * 21117 


ad. Reduce 5 2 952 to its loweſt terms, : 


Diviſor 17952) 228480 


17552 


2d Diviſor 5 a; ao ge 
5 3d Diviſor abalabo6( 


| Laſt Div. or Remr. 163203 264 
„ e 


— — 


i 8 1632022848014 new Dem. i 16; :2)17952(11 new Naw 


1632 1632 
6528 e 1632 
6528 5 1632 


3 0 L 0 | | 8 | „ C++: Where 


„ krbverfon 


Wherefore I find that 12 is the loweft1 terms to 


which the Fradtion 12352 can be leduced. 

zd. Reduce 22252 to its loweſt terms. Muſs. whe 
4th. Reduce 205 to its loweſt terms. Aufi. + To 
Sth. Reduce 55 to its loweſt terms. Anfr. 7. 

0 eth. Reduce 15 to its loweſt terms. jr. 10 


8. Ts chert no viker. wy of One Fractions to. 


their loweſt terms? 


M. When the fractions given to be reduteũ, couſiſt 


al few figures: It may be done by dividing the um- 


rator and Denominator, by any one number which you 
can eſpy that will divide them both equally, whether 
it be the greateſt common Diviſor or not: and then 
again, divide their reſpective quotients by ſome other 
number, and ſo on, till you find it will divide no lon- 
ger, and then it is in its loweſt terms: you may likewiſe 
often abreviate your fractions (when the Numerator 
and Denominator both end with a cypher, or eyphers) 


b by. cutting off an equal number in each. 


S. Where is the neceſſity of reducing radios do - 


their loweſt terms? _ 


M. Becauſe they are bn for uſe ; being much. ea · 


| ger handled than large numbers. 


S. There is ſtill one thing more which 1 ſhould be 


5 glad to know: and that is, the reaſon 6n Which the 


: general rule is founded, by which we reduce Fractions 8 


9 to their loweſt terms? 


M. To demonſtrate that, let us again take a view 
of the 2d W in this ſection, as it ſtands wrought 
there. | 
THERE you may obſerve,” 

nt the laſt 1 euainder is con- | 
: wined in the 34 — 526 


== times, | 


And 


only once contained in its 


muſt therefore be the third 


Diviſer (in which it was 


contained 3 times in its on 


W * Diutfor = = - 
or Numerator of the fraction 


0 be contained in 17952 —— 


. e eee 
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And the 3d Dixiſor being [Brought forward] 


own Dividend, with the ſaid | 3264 : 2 times 
laſt remainder over: it mult | SO E 


fag eere! be cqnde d in it 


The ſum of which two 


11632 


Dividend or ſecond Diviſor } 456 
Then becauſe the ſaid 2d 

found 3 times) is likewiſe + And li 

- 7 5 
” VOM 2 


Dividend: we therefore“ 


multiply the 2d De by _ 


and the produl i is Ele 305 14688 in which 9 times 


To which if we 444 its . 
own remainder which was 


We have the iſt Die? — — 
17952 in which 11 
So that we find 1632 yay [OT — 


To which if we add its! 


own remainder, which was > 
the 2d Divifor „„ 4896 i in which Py 


The ſam will be the De- . 


ee it is reduced 


SECTION. 105 


To reduce fractions which have different denomi- 
nators, to other fractions of the ſame value, which ſhall. 
have a common Nenominator, that 1 is, 1 75 eee 
the ſame Denominator. | 
Fule. Multiply each Ninwrotors i into all the Des. 
nominators but its own. for a new Numerator; and all 


| Bs Venominatori to ether for a Sorm_an Denominator,” 
Sa EXAM : 


„„ 6: 1k 4 5 


22848 i in which 14 d , 
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2b REDUCTION. 
EXAMPLES. 


xft Reduce 7 and 3 to a Common Denominator 
Anſwer 24 + and; 12 and 3 


2d Reduce 2 und 15 0 a Common Denominator. 


4th 20160 
Hit r 


i rr = 11 42 


Ayſioer 154 =þ and 95 Stent 
3d Reduce 4 kb 2:3 1f and 45 to a Common Dam 
665 N 11 
1 1 8 
The operation 572 „„ 
0 288 | 288 1056 
TRE Ro 
— n . * — — | X = - — 
1008 1008 7393 
. B54 6 EE 1056 
7056 7056 34 17958 
1008 1008 
+ if 22 17136 3 | ; 
14 © 14 
60 68 
15 17 
210 238 
. 12 
2520 2856 
. 8 


Com, Denon. 22848 


I : 
42347 = 1s OT * 


a don 


. 
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Note. Thoſe examples and the 3 fiſt i in \ the laſt 
ſection prove each other, 


S. U ſhould be obliged to you, if y you would e i 
to me the reaſon why this operation ſhould produce 
new Fractions, equal to the firſt Fraction given. a 


M. have already proved to you, that multiplying 


or dividing any 2 numbers by 1 and the fame ſum, 
that the products or quotients ſo produced, fhall have 


the ſame reaſon or proportian one to the other, as the 


1ſt two numbers had before they were fo multiplied or 
divided, By the aforegaing operation then, you may 


obſerve, that every Mumerator and Denominator of the 
Fractions given to be reduced to a common Denomina- 


tor, is multiplied each of them by the ſame numbers. 


S. Is there no ſhorter way of Lnding a Camo 


Deneminator ? 
M. Sametimes i it will happen, chat hy ena foe 


one of the Denaminators of the Fractions given to be re- 
duced for a common Denominator; you may find a new 
 Numerator to each of the other Fractions, which ſhalt 
bave the ſame proportion to the aſſigned Denominator, 
as the Numerators of the given Fractions, had to their 
reſpective Denomynators ; but the inconvenience which 
would arife from practifing this method, I ſhall ſhew 
in the next ſection, ta which it more properly belongs. 


Sabo. Pray what is the uſe of een Fractions o 
a common Deænominator? 


Maſi. Becauſe when the ſeveral Frafions of tha 
fame Integer have equal Denominators; then are the 


parts of ſuch Fractions which are expreſs'd by the ſe- 
veral Vyuerators, all of the ſame name or denomination 5 
and therefore may be added together, or fuhtracted one 


from the other as the nature of the operation: requires. 


As for jnftance if we were to add + and 2 4 of a pound | 
5 Ne 5 
he 


Lang. — * product ud be 
4 
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the ſame thing, 5 half crowns : for if we divide a pound 


into 8 equal parts, each part will be exactly half a 


crown: conſequently two of thoſe parts mult be two 


Half crowns: and for the ſame reaſon the other. 
Fraction muſt be 3 half crowns : whereas had they had 


different Denominators, viz. 3 and 2 FREY could not 
bare been added, nor ſubtracted: for the 4 would (as 
I thewed juſt now) been 3 half crewns, and the 4 would 


have been two pieces of 4s. each: for a pound divided 
into 5 equal parts is 4s each, and conſequently 2 of 
thoſe parts, are 2 pieces of , each: ſo that being of 
different denominations (as obſery'd before) they nei- 
ther could be added nor ſubtracted, Here follows 
ſome more examples to ex: rciſc th: learner, ; 


1ſt, Reduce 3 z 5+ and ,2 to a comn on Denom. 


890 1600 2240 536 
Anſwer + TEAS .- ToIS-- XvTE 74 
Eth. Reduce 15 12 15 & 3+ to a common Dena. 
| 54720 25200 36480 598350 
| s Anjwer 68F00 68400 5 8 ＋ % 68400 | 
N 7th. Keduce 38 3+ 32 & #5 to a common Deno. 
1 . 2 © 


2 

2 

255.5 
 Anjwer 55582 


#4 


8 6 3 | 
. 3 


SEETION- Id. 


TO reduce a Fraction from one denomination to 
another of the ſame value, having the Denominator of 
.,4 the required Fraction given. 


Rule. as the Denominator of the given FraQion, 
Is torts Numerator : 


Sois the ee ee ofthe Fraction required; ” 


10 its Numerator. 


EX AMP I. E 8. . 
"ft Readies 3 to a Fraction of the ſame yalue, whole 


ater til be 6. * Anfucrh, 2d, 


gO00000 1102500. 
14 208 c IIZ CO 


O 
| C 
th. Reduce“ z 7 32 & 45 to a common Dino. 5 
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ad. Reduce z to a Fraction of equal value, whoſe De 
naminator ſhall be 15. Anſwer 11 11 8. 


HERE according to the rule, 15 
If ay, demo num dieno 
VVV 
| 3 
4) 24 ( 


6 


which by the Rule of Three Direct, I find to be 6, in- 


ſtead of 3 for a Numerator, which will have 8, for its 


 Denominator : ſo that if we conſider 8, (the aſſigned 


Dencminator here) as the Denominator of 1 of the given 
Fractions in the 1ſt example, in the laſt aan, and 


the Fraction here propoſed to be reduced, viz, 4, to be 
the other Fraction ; it will appear from the abore ope- 
ration, that by this method the afore-mentioned Frac- 
tions may be reduced to a common Denominatsr, and 
in lower terms than by the general rule; for by the 


abore method we have 8 S and 5, whereas by the com- 

mon way of reducing them.” we have 24 and 22, 
LET us now try if the two fractions in the 2d ex- 

ample in the laſt ſection can be reduced to a common 


| Denonunator by the forgoing method, by working the 


2d example in this ſection, which is exactly ſimilar 
* it. | 


dm num dens 
MD $9 05-2 x6-- 
115 105 5 ( 
. 


Aung proves the inconvenience of finding a common 


| Donati ater by this method, as the new Numeratore. 
bee : 
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ration to be 118, which forms a new Fra 
5 4 A I 18 
mixt Fraction, and would ſtand thus ok 


ab REDUCTION 
ſought, will not always conſiſt of whole numbers; foe 


in this example, inſtead of 3, we want a new Fraction 


equal to it, whofe Denominator ſhall be 15. The Nu- 
werator therefore which bears the fame proportion to 


15 as 7 does to 9; is found by the foregoing opera- 
+ Sion called & 


More Examples for the Exerciſe of the Learner. 


zd Reduce 7 to a Fraction of the ſame value, whoſe 


Denominator ſhall be 2 3. 


fe 281 
1 


Im Reduce +2 to a Fraction of the ſame value, whoſe, 


: $cr:9mmator ſnall be 49. 


Anſwer 48. 


Ee TI oN „. 


TO reduce a Fraction from one Denomination to a- 
pother of the ſame value, having the Numerator of the 


ZEquited Fracton given. 


* Rule. As the Nameratcr of the given Fraction, 


Is to its Derornator : 


So is the Numeratir of the required F ractiog, 


Is us Denominator. 


EXAMPLES. 


1ſt Reduce 5 to a Fraction of the ſame value, whoſe 


Neumerator ſhall be 3. 
Auꝛuſuuer 4. 


10 


WF WW. 1" Te 
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vum. denom. num. 
"+ 


— — 


6) 240 


— 


255 


2d Ne a to 2 fraftion 8 che ſame value, 
| whoſe Wanner ros Wal be 7, 


 Anfaver 3. 


3d Reduce 201 to a Fraction of the Came ralue, 


— 


whoſe Namirater ſhall bis 7. 
| Anſwer . 


: ath. Reduce 8 8 to a Fradion of the ſame valve, whole 
a 3 


N, umerator ſh 


| be 9. Anſaver 12 


Note. The queſtions in this ſeckion prove thoſe in fee- 


tion zd: but before yon can work the 2d and zd. I muff 


ſhew you how to reduce a mixt Fraction to a Hmple or wa tar 
ele Fraction. 


8 E C T I 0 N . 
TO reduce a mixt Faction to a ſingle one. 


Rule. If the Fractional part belong to the Nume- 
rator; then multiply ſuch Numerator, by the Denomi- 

nalor of the Fractional part taking in its Numerator for 
anew NVufnerator; and likewiſe multiply the Denami- 


nator of the F raction, by the Denominator of the Frac- 
tional part, for a new Denominator; and contrariwiſe 


when the Fractional part belongs to the Denominator : 
always remembering to add the Numerator of the 
Fractional part, to the Numerator, or Denominator, to 
which it is anext. 


EXAMPLES. 


iſt, Reduce 115 5 to a ſimple Fraction, Auſr. r Tos =# 
Tr? 5 
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, we 


2d Reduce. 203. ta a ſingle FraQion. 


| 23 Anſr. N = 4 
Operation of 1ſt. 11% 15 Operation of 2d 204 23 
T 12852 SJ 
. 1 
N. 105 D. 135 NV. 161 D184 N 
ber i 
Ss 2d Reduce | S v0 a ſingle Fraftion, in t/ 
ch. Reduce 25 toa fin le Fradion. Anſr 322 wor 
v 302 N 5 ct - foun 
| in i. 
Note iſt, The 1 ft and 2d examples above, prove the 2d | ow 
and 3d example in ſectian 1th, | | their 
Note 2d. In the iſt and 2d re Es the Nume- | Ek 
rator of the Frattional part is to be taken in when. ou + 1 
multiply the Numerator: and in the 34 and * . : thi. 
when you — the Denominator. 8 * p 
. s ECG TTo NSW. wii 
n = TO reduce a mixt number to an improper wy 
i Fraction. oh 
'Þ Raule. Multiply the whole number by the Degomi- : Fr. 
TH nator of the Fraction, and to its product add the V- anc 
FE  merator, for a new Numeratizr; whoſe Denominator we 
* mall be that of the Fragian, ; 
| Note 1ſt. To expreſt a whole number, Fraction- avi wiſe | im 
1 #4 1 /or its Denominator. | 4 
[7 e SAMPLE & > 
1 wt. Reduce 1063 i0 an improper Fradtion. 5 
| Cav 
— aer 42 7 qual to Fr ng mi ane. rt 
22 1 
FS. 8 
a 14S 


__ 
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4 Reduce 434 to an improper Fraction. Asnſt. 1 349 
zd. Reduce 194} to an improper Fraction, Anſr. 54 
4th. Reduce 24 485 to an improper Fraction. Anſr * 424 


5th. Reduce 3042 to an improper Fraction. Anſr. 462. 
6th. — 4 5 3s toan improper Fraction, Anſr. "19 


Note 2d. N. zen the Fracbional part of any mixt num · 
ber is ſuch as you can ſee will reduce to lower terms Cat 
in the zd and 5th examples in this ſection ) then take the 


Fraction fo reduced, inſtead of the firſt Fraction given and 
work as before directed: and the improper Fraction ſo 


Hund, will be equal to the Wye improper Fraction. Sos 
in the 7s example aforegoing I will be reduced tu 4 and 
fo will I in the th example: Ins being each retſuced to 
their improjer Fraction will be * 9 and 92 equal in valug 


to *54 and % as | all prove inthe next 8 


this. | 
THE 1 of the Fraction l to the 


whole number or numbers, ſhewing how many parts 


one Integer is to be divided into; which in the 


iſt example in this ſection is 4, we therefore multiply 


the Integers by 4, and take in the Numerator of the 
Fraction, and the product is then ſo many 4th parts; 
and the Denominator 4 being equal to 1 whole Integer, 
we therefore place it below. 


S, What is the uſe of reducing mixt numbers de 


improper fractions? 


NM. The uſe of it is, chat when a whole number, 
and a mixt number; a whole number and a Fraction; 


or a Fraction and a mixed number, are given to be : 
multiplied, or divided one by the other; the operation 


cannot be performed fractionally, except they be both 
fractionafl) eprelt . 
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NE En 
8 


THE reaſon | on which this operation is founded i is 
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| SECTION Ich. 


TO reduce an improper Fraction to its whole, or N 
mixt number, | in th 
Rule, Divide the Numerator by the Hinein 7 and 
if nothing remains, then is the quotient the anſwer i in Ns 
whole numbers uote 
IF any thing remains, place ſuch remainder after the 
quotient for a Numerotor; and the Diviſor under it T 
for a Denominator: which will be a mixt number 0 ple o 
qual to the improper Fraction given, 2 
E X A MPLE . new 
uf Reduce 42.7 to a whole or mixed nnmber, * | neu 
Anſwer 156 3, as will appear by the work. 
: : Dy 
4) 427 Y iſt B 
| 1062 
2d Reduce 349 Fo a whole or ide number. 
"Hofer © a. 
34 Keduce 345 t to a whole or mixed number. 
Anuſier * : 


4th Reduce 24 80 ro a hol. or mixt number. 
Anſꝛiber 2 + 454: 
5 to 


oy 5th Reduce +5$ a whole or mixt number, 


| Anſwer 30 1 15 · MI AT ut | ; 2d 
' 6th Reduce 1759 to a whole or mixt number. : 
Auſwer 45 | 3 


. jth. Reduce 4 to a whoie or mixt n 

Arfwer 27. 

din Keduce 52 toa whole or mixt vumber, Fa 

aue, 10 . 
9th Reduce 93 to a whole or mixt number. 

Anger 30 EMTEL e Me 
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Note. The iſt 4d; ad. th. 5th and 6th examples 


in tis ſection prove thoſe in the laſt ſectiun: and the d 


arid Sth in this ſection being compared together. and the 


5th and gth together, will prove the ob ſervation, in the 24 


uote of the laſt ſection. 
8E CTI ON Sch. 


TO reduce a compound Fraction, to a ſingle or 1 


ple one. 


Rule, Multiply all the Namerators together for a 


new Numeratsr, and all the Denominaters together fur 
2 new Hanne, | 
E 1 A M P L E 8. 


if Reduce 3 E of? of 5 to a {imple Fradlion. 
dee the work. | 


23 3 
"Wow Numer. 30 | New Denom. 96 


— 


20 S the compound F. action piven, 


9 
2d Reduce } of 5 of 47 to a hmple Flaction. 
: 1 5 
Vn. TV: r 35 


3d Reduce 413 Of =O $2 toaſimple Fraction, 
Auf: 7 £500 


Fi a8 


4th Reduce 57 of 2 of 13 of 72 to a ſimple 
Fraction Auſiber 2 


7 5 

17 GS Ds 

Stn Reduce fo of. 3 of 2 ; of z toaſimpl: Fraction, 
Anſwer 2. 7 55 
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AS J have fhewed | in the beginning of this chaptetz 
What a compound Fraction is, and bow it ariſes; 1 
thirk it needleſs to repeat it again in this place. 

FS. Still I cannot conceive why this operation, 


i wou Apr odu ce a ſimple Fraction, equal to the compound 
one given. 


M. I hall alesy to make this plain unto you, | 


by the following example. Suppoſe. it were required 
to reduce 2 of * to a ſimple Fraction; then by the 
_ foregoing Tols kt will be 83: now if we ſuppoſe the 
compound FraQicn 1 to be that of . ſterling ; Then 
it is plain that 36 is 16. Which again being divided into 
3 parts, is 3 ęroats; two of which parts being taken, 
muſt be equal to 8d. wherelore 3 x of a thilling i is equal 
to. Gl. 


CI this is only the ſimple Fraction of a Hhilling, 

whereas the ſimple Fractien of a pound is required, 
Which fhall be equal to the compound Fraction given, 
| Granted : but if we multiply the Denominator of the 


Iſt Fraction, viz, 3 (which is the groats in 1 ſhilling) 


| by the laſt Denominator 20, then it will give us the 
groats in a pound, viz, 60, Now here obſerve well : 
that although inſtead o/ 3, awe have bo for a Denomirator, 
yet are they farts of the fame den: mination as befor, names 
dy greats, Conſequently x 2 of a pound which is 2 groats; 
_ be equal to 5; of a ſpilling, it being alſo two groats, 


Scho. This definition indeed is very plain, where 


the Aumerator of the laſt Fraction happens to be an 
unit; but ſuppoſe it had been any other number by 
which {according to the given rule) the Numerator of 
the other Fraktion could have been multply'd, as for 
Inſtance 3. | 


1. This could in no wiſe alter the property; for 29 
1 have already proved that g of a. pound is equal to 
* of a Killing, each * equal to eight pence; the 
ee, 


duce it to. T3. 


„ 4 | 
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lings; conſequently the number of parts taken muſt be 


times more; wherefore multiplying. the Numerator | 


of the 1ſt Fraction, viz. 2, by 3, the Numerator of the 


laſt Fraction, we have g$=6 times 4 pence, or 3 times 
2 four pences = 2 ſhillings, 


S, Or if the Denominator (inſtead of 20) had been 
ſuch, as would not have. djvided the, Integer into any 


equal number of known parts, ſuch as crowns, half 
crowns. ſhillings, &c. 


M. What - ever the Denominator had been, the pro- 
ortion would ſtill have been the ſame. For inſtance 


let us ſappoſe 7 of +2 of a pound. Here you ſee, that 


the lait Denominator being 13, conſequently the inte- 


ger, 1 pound, is ſuppoſed to be divided into 13 equal 
Parcs, and the Muserator Ewe Jak 9:of ſuch parts 
ow if we ſuppoſe 1 

thoſe parts. to be equal ts 3 of a leſſer denomination, it is, 
then plain that when 1e multiply 3 by 13 the product will 
be the number of thoſe leſſer parts contained in 13, viz. 39; 
 nherefore ur of the whole integer. muſt be equal to 5 of one 


are contained in the Fraction: 


of thoſe parts into which the whole is divided, namely, Ir. 


But 5; of i avas required. therefore multiplying 2 by 9. 
Fives us 35, awhich is the fraction ſought. „„ 
IHE uſe of reducing compound Fractions to ſimple 

ones is evident, as we can neither add, ſubtract, multi- 


ply or divide, till they are ſo reduced. 


8 E C T ION qgth. 


J) reduce a Fraction of one denomination to the 


Fraction of another, but greater, retaining the ſame 


value. 


; h g 1. 8 6 TY * 3 | 9 v KS of *4& 
Rule, Reduce the given Fraction to à compound 


Fraction, by making it a Fraction of the ſeveral inte- 


gers between it and that denomination you would re- 


INT b A Wal tl toe oh 25 ws EE I Ts 
Vumerator then of the laſt Fraction being three ſhil- 
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4 
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2d Reduce that compound FraRtion to a gage 


one, by the rule in ſection Sth. 


Or which is the ſame thing, multiply at once, the 
Denominator of the given Fraction by that number of 
parts of the ſame denomination of itſelf, which make 
one integer of that denomination you would reduce it 

the Aumerator of which, will be that of the given 


Fragion | ; 
EN AMF LES. 
iſt Reduce of a penny, to the Fraction of a 
pound. „ | x 
An ꝛber 128. Fes ; 
2 Reduce 7 of a arthing to the FraRtion of 
ſhilling. | 
Anſwer . 
: 30 Reduce 7 of an ounce : Troy, to the Fraction 
of a p* und. „„ 
' Anftoer . ö 


4th Reduce 5 of a 2 Avoirdupoiſe, t to the 4. 


tion of a oe. 


Anfuer * · 


6th Reduce 1 of a pint of wine, to the Frac- 


tion f a bh. | 
| Anſwer 8552. 


THE work of the iſt Ware will ſtand thus, Gul 


Will be + of - ix Of 4 $7 


3 F-. 
1 12 New Fraction 28 
3 8 
| I 20 
Numer. 3 Denom 1200 | 


Or 


an 


a , 
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- 
le Or according to the 2d method thus 
= 3 
of —— — as before, 
ke | 1200 1 | 1200 
it S. What is the uſe of this rule? 
en . 
M. Becauſe in the Single Rule of Three, in Frae- 
tions, (as in whole numbers) your it and zd terms 
mult be of the ſame denomination; and in the Double 
4 Rule, your 1ſt and 4th, and 2d and ,th. Therefore 
ng when theſe terms happen to be of different denomina- 
tions, they mult be reduced to Fractions of the ſa ne 
1 denomination; and ſo muſt they likewiſe be, when 
A Fractions of different denominations are given to be 
| 7 added together or ſubtracted one from the other, 
* -$ECTIFON. 10th | 
f TO Reduce a Fraction of one denomination to the 


7 Fraction of another, but lefler, retaining tue ſane 
- value. | 


It over the given Denominator, 


EXAMPLES, 


1 Reduce Ss of A dee to the Fr ation 
of a penny. Anwer 3. 
2d Reduce 8 of a ſhilling to ths. Pra: Joy of 
A farthing. Aifwer 2. 
3d Reduce - 76 7 of a HA troy, to the Fraction of : 
an ounce. Anſwer g. | 
4th Reduce 33; of a | cot. to the Vradudn of 
al 5 yer 5 — 
; DR 13 3 


— 8 ESRD DIES 3 — = —— 
— — — — — - - — — — — — 5 — — — — - — — — — 3 — 5 — - - 
- - * . — — =_ — * — —_ -—— — — — 7 — — 
8 223 > — _—— 33 a S 2 2 * 
— — — — = = a — mn - 4 
— = 2 — =, > =" . . DL FOE; "<4 To EIS ce — 7 q 


1 
— — —— 


— 
83 
. ac. — ct Þy 


Rule, Multiply the given Niem, by the darts 
of the denominatio's between it and that denomin i'm 
2 you would reduce it to, for a new Numerator, and Placg þ 


— — 
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th Reduce r of 774 of wine, to the 
Fraction of a pint. _ Air, 2: 

I ſhall hereſhew you bow the 1ſt example 1s wrought, 
by which you may work all the reit Firft then reduce 


it à compound Fraction thus, +, vi 4 Pound, * 
of 2 © I n 
39 © 1 


00 


Numerat 20 


An fit er 1238 WUD 5 reduced to its love terms | 


* 
Note. een ones in this Hate and theſe in fe 
Kah, prove eact ot, er. | 


SECTION lich. 


T find the value of any Fraction in | the known 


ports of an .nteg+r., 


e. Multiply rhe A7 umeratir by he common n parts ” 


ef ateger, and divide by the Denominator. 


ff.. AMPL E 8. . 

Iſt. Reducę 3 fa pound Seren it proper quantity, 

Anfaer i 5 
ad Reduce 2 of a pourd fear. to its proper quantity, 
„ Lnfever 138. 4d. | 

3d Reduce 4; «if a ſhilling to its s proper quantity, 

| hs Anfeer 107 Iz | 


4th, Reduce g of 40 707, to its proper quantity, 
Auſue . (+) . 


"0 Peduce E of a pouud Try to its proper quantity. | 
0 


anfuer 9 cx. 


20 
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rh. Reduce 83 of ton aut. to its proper quantity. 


Anſaber ; Cat. 


th Reduce Zof a/b derne to its proper quantity. 


Inſcber 1 24 1 8dh%t. 219 3 


dth. * dace 8 * of 127 19r. 1200. to its proper quantity, 


* 43; ow (+-4*® * 
"a + a Us # [4 
/ 0 


bf. ogrs ith, g9z 12dwts. 


9th. Knee 4 of a mile to its proper quantity. 
4 25% dt. 2 jet i in 
xoth Re 8 3 73 yard *o "we proper quantity, | 


uf ver < feet. in ibc. {2 


Lith. Reduce 7 0 of an eil to its proper Jae 
5 auſaner j yard. 


Redu FL i an acre to its proper quantity. 
Anſ wer + rod, 30 . 


izth. Reduce 3%fa uo! wine to its prope? qu ey. 


Anſter fd gi. N 3 


5 8 Reduce Tf a barrelpf beer r01t3 proper qu ity, 


Lnſwer 30 galls. * 


1 th, Reduce 3 of a chaldron of conls to its pr. per 


quantity. 

Anſauer 1306. 3 

16th. Reduce 3 7 of a quarter of corn to its proper 
| quantity, 


Anſwer 2 huſh. 1 1 peck 3 


17th, Reduce +7 of a day natural to ite proper quantity. h 


_anſer 12 hrs. 55 min 22ſec. x5 
18th. Reduce 4 af a month to its proper quantity. 
Anſwer 3 weeks, I day, ghrs 4" min. 
19th. What is the proper quantity of 7 yard of cloth, 
Anfover 3 gre. 2 in. 


20th What is the proper quantity of 3 3 of. a Lhd. of beer. 
Anſuer 12 gallt. 


Here follows Ke 2d and * example aboregoing ; 


eee, e ad 
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l 1 wt 
| dd example 2  gth example 4 1@ we 
4 | 20 N ou! 
ng OS ' 6 

3 | * 
ho | —— (20 N55 
10 5 Mop _ 
— | 8 5 int 
1 EE e 5 8 
12 OS Y. 
30120 pence. | | ra! 
| 1 5 or 
—— „ the 
1* the id cxmmele; 1 multiply the Feen 2 by for 
905 and divide by the Denominatir 3, which gives me 19 61 


12 thillings and 1 over; which 11 Again multiply by 12, che 
"and divide that product again DF the Denminator, which fur 
_ gives 4d fo that the value of 3 of a pound ſterling J | 
find tobe 125, 4 and in the gh example I reduce 


8 th» pounds and ſhillings into lllags, and. n wok | | 
as n the 2d example. . an 

Sele 1c (if 1 remember right) you told me f 

| ſomewhere or other before; that to find the value of me 

a proper ſimple Fract on, was to divide the Integer in ſan 

to ſo many parts as the Denminater conſiſted of; as for | 

_ inſtance, in the 2d example which © wes + of a pound. 2 


14 the pound divided into 3 equal parts would be 6s. 
ö | d © pence each pat. therefore 2 of thoſe. parts would 


| _- be 13s. and 4 pence as above. ah) 
I Maſt. As you had not then been, ſhewn how to re- 2 
q] | dice them properly, I could not 60 well have made 2 4 
1}! mife]f underſtood otherwiſe, altho? youiſee it anfwered 6 
ay the lame rae) but e * could only be done, 9 


— 


y * 

: 2:3 ; 
3:2 
F V . 6 : f 


not — 
PIER E 
— err 


— — ę᷑———— —L34 


Wo, * 


4 Vulgar Fa ACTIONS. 413 


hk 'Y ; 


when the devvominitor happen d to be 0 uch a number as 
would divide the thillings, or pence in a pound, with- 


out a remainder; and the quotient been ſome known 
part of a pound without any Fractional part (which 


is not always the caſe) but this method of finding the 


value of a Fraction will hold good in all caſes what- 
ever, and the Fraction (it any remains} at laſt will 
only be a Fraction of the loweſt name or denomination 
into which we can divide an integer and beſides the 
operation is in effect the ſame : for whether we divide 


any of the known parts contain dein an Integer, by the 


Denominator, and multiply the quotient by the Nume- 
rator (as by the firſt method) or multiply the Numera- 


tor by ſuch number of parts, and divide that product by 
the Denominator, it produces the very ſame anſwer, 


THE uſe of this rule is, that when you have per- 
form'd the operation of any queſtion by Fractions ; 


you then by this find the valne of the Fractional part of. 
the anſwer; in the known paris. of wy, . mea 
ſure, &c. 


SECTION 2h. 


To reduce any given gente to the Fraction of 
any greater denomination of the 


ame kind. 


Rule. Reduce the given quantity to the lava terms 
mentioned for a Numerator; and the Integer into the 


lame denomination, for a Denominator, 5 
Note iſt. if there be a Fradtion in the given quantity 


ſuch as 125. 4d 3 47 
iſt. Reduce your, 127. ER into farthings; then 


multiply again by 3, and take in your 1, and the pro- 


duct will be ſo many t thirds of a farthing, for a Nu. 


. 


2d. Reduce the W488 into thirds of a Farthing, 15 


ber a Denominatar. 8 


EXAM» 
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= © VOLTS ALL ISL y I 
1 KREDvcrIoON. 
. EXAMPLES. 
if. Reduce 154. to the Fraction of x a outs Merling; 


Anſwer . 


20. Reduce 1 554 1%. to the Fraction of a pound, 775 


n 


5th. Whar | part of 41. 10s. is Jl. 10s, Aar. N 
' 5th. Reduce g oz. to the Fraction of a 1b, Troy. Anſr x$ rk 


5 6th. Reduce 4Cwt. to the F raction of a a wan, Afr. 35 85 


Reduce 1205. 18d . 2187. J to the Fraction of 
4 Ih.  Avairdupoiſe, Anfwer - Fo 


th, hat part of 12cut. 1gr 1205. is p lust. o. 
I} 215. 92. 12 dwts. + Anſwer 18 


| gth Reduce 4 furlongs, 125 hardt, 2 feet, 1 ineh 500 the 
| raction of a mile. Anſuer 4. 


z0th. Reduce 2 feet, S in. ibe. 1 to the Fracion of 
a yard. Anſwer 18. 


mth; Kae 1 yard to the 85 of's an ell. Aſs > 


22th. Reduce 1 rd, 50: poles, to the Fraction of an 
acre. Anfwer 18 | 


Hth. Rethice 1 Hd. 49. gal, of TE to the Frafion 


of a tun. Anſwer 4 tun. 


| m_ Reduce 31 24 of beer to the Fraction of a 
barrel. Arifever ; barrel. 


1 pth. A 13 bu/hels + of coals to the Fragion of 
a chaldron. Arfwer 3 chaldron. 


16th. Reduce 2 buſhels I peck, 4 r of corn to the Fratiod 


of a quarter, Anſwer 3 1 quarter, 


ryth. Reduce 12 hrs. 55 min. 23 fee. r to the Pradion 
: 'f a day natural. Anſwer 12 


| 18th, Reduce 3 wks. 1 day, 9 We 36 min. to the 


F raction of a wach. Anſwer f. 


| Note, The example i in this etion, and the 7 0 « laſt 
: | ria " y 4 Oy 


tc 
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THIS rule teacheth yon (when the terms of any 
queſtion propoſed'are given'in any of the known parts 


of an Integer) how to.reduce ſuch patts to the Fract- 
tion of that Integer; in order to perform the opera- 


tion Fractionally. 
rer 


97. LEY 3 . 1 N, 


CmavP. II. 
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Appirion of VULGAR FRACTIONS. 
W HEN the numbers given are ſingle Fractions, 


ind have equal denominators. 


Rule. Add all the Numerators together, for a new 
| Numerator. whole Denominator ſhall be be the common 
Denominator,-:- N 


| Note. If after the Numerators are added together. 


the fur ſhould be greater than the Denominator, then re- 
4 ſuch improper Fraction to its whole or mixt number. 
by the rule given in the th ſectien of the laſt chapter. 


EXAMPLES. 


ft Add 4, , and | 2d Add 7, 5, 3, and 


together. - | 5 together, 
2 _— 1 
1 3 . 
— 5 2 


6 Anſiber 121... — 


955 SECT. 


| 27 Auſcuer g 1 


216 ADDITION 
15 "SECTION... 


WHEN the Fractions ent to be added have une 


qual Denominators. 


Rule, Reduce them to one common OT ng 
by the rule given in the 2d ſection of the luſt chapter, 


and then proceed to add them according to the * rule 
in this chapter, 


EXAMPLES. 


iſt Add 2 4, 47 8 5 together Co | hi 
2 IB a a= By * 
8 7 5 3 4 
ny 5 3 
iſt Na. 64 2d Nu. 72 3d Ne. ay co. De. 5 
1 
72 


208 ſum of all the Numerators, 

96 common Denominator. 
which being reduced to its Proper terms, will be found 
equal to 2 98 or 2 6. 


SECTION 2d. 
WHEN et the radios 8 to be added i is a 


eompound Fraction. 


Rule. Such compound FraQtion or Fractiors muſt 


Felt be reduced to a ſimple one, and then proceed ac- 
| eording to the rule in the laſt fection. 


EX AMP EE; 
| 7:9 Add 15 15 and +, OL 3 together. 


it 


2d 


Ane 
der 


Cc 
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1 T reduce £ of 3 to a 25 Fraction, which is 35 


2d I reduce 3, 2, and 2g ro a common Beete 


And laſtly, I add all this N together, and un- 
der the ſum place the common Denominator 


3 2 5 
„ 3 3 
8 = 


if Nom. 5 504. 2d Num. * 3d Num. 186 


1 8 TO 50 
3 . Thus 100 

- . 180 
4 Sum of the Numerators 1132 


Com. Deno, 672 Com. Deus. 672 


WAI H Wa teluced to its proper terms is 


1 48092115 | 
SECTION 3. 
WIEN Fractions of i integers of different denomina- 


tions are given to be added together. 
Rule, Reduce them all to FraQions of one Y 


the ſame integer, by the rule given in the gth or 10th 


ſection in the laſt chaprer: if to the Fraction of a greater 
denomination, by the gth:; but if to that of a leſſer 


denomination, by the 1oth, and then add them toge- 
ther, as before directed. 


EXAMPLES: 


iſt Add 7 of a pound Aeg of a ſhilling and 


2 of a penny togsther 


10 perform this queſtion, Lark make + of a Milling, 
and 


17 
{1 
MEY | 


218  __ ADDITION 


and : of a penny a colagimes Fradion of a Pound, 
thus. Firſt I ſay, of a ſhilling, is + of 28, and + of 
2 penny, is 4 of „ of ,z, which compound Fractions 
being reduced to ſimple ones, by the, rule in me 8th 
Section of the laſt chapter, I have Is and 7948 of a 
pound: which together with 3 of a pound being re- 
duced to a common Deyominatsr by the 2d ſeftion of 
the Jaſt chapter, we have the 


1840 500 344000 
New Fractions 4432480 4, 4392 188 


I next add them together, according to the 1ſt ſec- 


tion of this. chapter, and find the ſum to be 14923 49 


Which being reduced to its proper value according to 


the rule in the 11th ſeQion of the laſt chapter, 1 find 


equal to 16s. 2d 4 $352, 

Note. I have not in the above example | given you the 
Fill operation ; but T have referred you to the rules given in the 
ſeveral ſections, by which they are performed : but as the 


2d example is not Jo long and tedious, Ws Jon give you the 


= 00 at large. 


2d Add 2 of a pound troy, to 4 
Performed thus, 


Firſt I reduce the 3 of an ounce to the Fraction of 4 
r of an ounce is 4 of ,4 S. of all 


pound, by laying 4 
then placing the 4 of s pound before it thus + 43 I re- 
due them to a common Deuomi nator. 

 Numerater ge 9 


144 _ Denom, 
144 144 


Which two Numerator: being added, and their fu 
placed over the common 7crominator will ſtand thus; 


; of an ounce, 


. 5 which 


if \ 


Of Vulgar FRACTIONS. 219 


which by the 11th ſection in the laſt chapter will be 
found equal to 8 ounces, 15 penny weights, 


SECTION ach. 


WHEN mixt numbers are given to be added Gn 


are of the ſame denomination, 


Rule, Firſt find the ſum of the Fradtions by the 
ſt or 2d rule given in the iſt ſection in this chapter; 


then add the integer or integers, (if there be any 
found) in the ſum of the Fraction, to the whole num- 
bers, and the Fraction (if any) annex to the total ſum 
ef the whole numbers, which will be the anſwer, 


EXAMPLES. 


it Add 123 3 154 and g's 5 of a pound ſter⸗ 
ling, together. 5 1 „ 


Firſt then [ reduce 3, 2. and , 7 to a common 


Denominator. 55 


. * 7 120 
3 4 4 
20 3 ; 24 e 40 
* 10 8 8 


if Nu. 100 2d Nu, 240 3d Nu. 224 6. Den. 320 


320 32 0 320 


— — 


THEN adding al the Numerators together and 
placing below the total ſum, the common Denaminatar, 
J find the ſum of all the fractions = £54 of a pound, 


— 67 


which being an improper Fra tion, I find the value of 
it ac cording to The rule 1 1a the Ith ſection of the laſt 


chapter, chus. 
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220 ADDITION. 


- 320)564(w. 346 =7+ 
320 ; 


244 | 


WM b add the "GEES ſo fannd, to the Ist- 
gers given in the queſtion; and to the wotal _— anne 
We e in this manner. 


12 

15 

8 

37 2 415 LE 7 which Fration 
being valued according to the Tile. in inthe 11th ſection 
of the laſt chapter, will be found equal to 157. 3d. fo 
that the whole amount of the mixt numbers given to 


be added 1 is 37l. 15% 3d. 


More examples for the exerciſe of the learner 


ft. Add 4 2 4 ; together. Anſwer 1 45. 
2d. Add, 2 and 3 + together. Anſwer 2 +45 
3d. Add 10 Tad 72 4 of 3 a Anſwer 262 : 
4'h. Add of 7 and 2 of 29 together. Hir: 
5th. Add: 7 of 0x and 7 zof1 14 together. Anſr. 43 34 
both. Add 2 and 17 : tagather, Anſwer 18 3 
7th. Add 12 and 35 and 4 3 together. An/r.20 3; 
rh. Add ©; 7 of -: 5 and 4 + of x and , ; together. 
Anfwver © 14 15 3 
5 9'b. Add 7 of a LP to 2 2 of a ſhilling. 
Anfever 185. 3d. 
xoth. Add 4 of a penny to 3 of a pound. 
mmer z. . 147 5 
ah. Add of a pound Trey to 12 of an E. 
ioc 6%. 11 dwt, 10 67. 5 


120 


wi 


on 


os 
tion 
. ſo 
a to 


mh 


| a 


8 9 
8 
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tath. Add + of a tun to 


| 17th. Add F of a week, + 


mile together, . 
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2 of a Mot. 
Anſwer 12 Cwt. 19r. »/b. 120%. 12 drs. +# 


13th. „dd 3 of a mile to +7 ol a furlong- 


Arfiver 6 furlongs, 28 poles. 


14th. Add z of a yard to ; of a foot. 


An ifiver 2 feet, 2 inches. 


| 15th. Add J of a day to ! of en hour, 


Anſwer d hrs, o min. 


16th. Add + of a chaldron to £ ta buſhel. 


Aujwer 16 buſhels.  pecks, 3 
of a day, and } 


hour together. | Anſwer 2 days, th hour 1. 7 2 


18th. Add 2 3 of a yard, 3 of a foot, and 7 F of a 


+4 


FRET > 1 540 Jas. Ys 1 


: SUBTRACTION of Volcan FRACTION: 8. 


8 the fame rules ich have er been lid 
down in the Iſt, 2d, za and th ſections of the 
laſt chapter, for preparing Frackions for Addition, are 
to be obſerved in Subtraction; further inſtructions on | 

| that head are unneceſſary : Wes therefore they are 
; properly prepared, this is the rule, | 


Rut:. Subtrack the its Numerator from the great- 


er. and the remainder placed over the wEPOUnatory 
Will be the aulwer e 8 5 


n Seiler Pe ii ave is ab -- - ad” — 1 . 
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If the Fractions given to be ſubtracted are mive 
numbers, and the Fraction of the mixt number to he ſub- 
tracted, be greater than the Fraction of that- 1s to be 
ſubtracted from (which you will eaſily perceive when 
they are 1educed to a common Denominator,) 


Fd 


THEN you muſt toro an Integer from the whole 
number, or numbers, to which the uppermoſt Fraction 


is annext (which will always conſiſt of the ſame num— 
ber of parts as are expreſſed by your common Denomi- 


nator) and ſubtracting the Numerator of your lower- 
molt Fraction, from the Integer bor: owed, or from 
the common Denominator which is the ſame thing, add 


the remainder. to the Numerator of the uppermoſt Frac- 


tion, and place it below the line with the common De- 


noininator under it; then carry 1 for that you borrow- 


ed. to the next fipure in the lower line and proceed 
as in ſubtraction of whole numbers, and you 1 have 
the anſ wer e 


Note. This rule is 6 plain, 7 / all not . the de- | 
= ration, as they may be proved by nin 


E X X M LE 8. 
iſt From 25 5 take 3 


96 | 5th From:; 1 of -6 take 
An fuer _93, 4 3 
2d From 125 take; IT : Arfwer o 
- Anſwer 8. by HR” 1 3 take 2 1 of 
3d- From 4 ta te 8 3 0 3 
Anfwer 47 3 „ Anſwer -? 182 


| 4b From 24 4 take tu From 34 4 take A. 
2577 Anſwer 33 kü. 
2, | 5:h From LT 7 


22 $12 1. 
of 19, 
|  Anjwer i 


Note 2d. Is order to find the anſwers to the 1 | 
| Queſtions, the remainders 11: ce reduced to the known party 
5 * an Res ol oy ling 4 ka e the (aft . 


C- 


ve 


be. 


ke 


255 5 —925 
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th From? 2 of a pound take 3 3 of a ſhilling. 
Anſuer qu 31. 
toth From 4A fa hilling take D of a penny. 
| Anſwer d. . : 
| x1th From + of an z. take; 7 of a dwt, 
Anſiver it dwis, 3 gr. 
: cath From + of an cut. take 47 of a pound. 
Anſwer | gr. 2716. 602. odr. 12. 


13th From 3 of a league take 42 of a mile, 8 


Anſtber 1m. 2 fur. 15 poles, 
' 14th From f ell take 2 of a ar 
*nfover Lye. O qr. Ina. oF 


 n5th From 4 of a hhd of beer take 1  galfon, 


| Taftver 17 gal. 4 
16th. Fro. of a chalitron rake 2 + of a . 
5 Anſ«ver 17 buſh. 1 peck 4 KEE 5 
| roth | prom 7 weeks take 9 days + Py 
EI Wa aveeks, 4 days, 7 hours, 12 min. 


8 18th rom days, 7 hours 55 1 day, 9 hourt, 1+ | 


Anſwer 2 __ 22 brs, 4 


E: 
8 . In 


Mor 1 'PLICA TION 
o VULGAR FRACTIONS, 


HEN fractions are piven to be multiplied; frft 
reduce them (if need be) by the ruies already 
: taught, that is, If compound Fractions, to ſimple ones; 
if mixt numbers, to improper. Factions; and if 5 
f bon vi duberent e to $ 16v44vB8 vk Le lame in- 
| LY 


r 
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teger; when they are s prepared, obſerve the fob 


Tg 


Rule, Multi ply all the Numerators rogether for a 


new Numerator; and all the Denominators together fox 


a new Deneminater .- 


S. Muſt not they likeviſe | be reduced to a common 


. Denominator? 


M. There is no neceffity for it in either Muligh 


; eien or 1 on of Vulgar Fractions. 


EXAMPLES. 


3d Mutiply 1 of 3 
f 


12. 


eth Multiply 4 by 13 52. * 


11th Moliply 27. 69, by an 64. and let 17. be the = 
Anſwer 6s. 3d. = 


5 e 


| 7th Mul! iply 2 of 7 by 
3th M74 3 of 8 by 


1 > | * Maltiply 4 4 of 91 

: 4th Multiply 7s . by | . 8 
e | +oth Multiply 12 5 ; by : 

1 Sth Multiply 4 2 r 3 5 : 


vyY 41 3. . 


. 


12th Multiply 27. 64 by 27, 64. and let 1/. be the 


Integer. 


; de the Integee .. 


Anſaber 3d 2 


15th Multiply 21. . 89. by 2l. 6s. 8d. and let i, 
Anfwer 28. 8. 10d. 4 TH 


Tann Multiply 4 of a pound by + of a pound. 


Auſiuer 17. 34d. 


8 1 ſhould be obliged to you, if you will ſhew me 


how the iſt, r1th, and 12 2 of the . ekamplet, . 


are performed. 


"> * the efllowing manner. 


1 23 4 nn 


by : 
* 8 
1 
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Ex. ſt Fre = of 


Ax. 25, 1 wherefore 4 f =? of a ſhilling; 


1 which being reduced to its whole ar 


ny mixt number according to the rule 
din ſection 7th, in the laſt chapter, will 
be found 0 2 of a ihilling, which being 
2 7 again reduced to its proper value by 


the rule in ſection 11th, in the lalt date will be 


== 04, ad. 
Ex. 11th 29. 6d. is Zofa 3 ſt bick — 4 


of a pound, which being valued according to the rule 
in ſection 11th, in the laſt chapter, is found cqu { to 3d 3. 


* S. The aperations in themſelves are rery Gplo,. 
: but the effects produced by them I cannot comprehend; 
namely (when two Fractions are multiplied into each 
other, as in the iſt and 1ith examples) why the pro- 
duct ſhould be leſs than either ot the Fractions given; 
or why the anſwers to the 11th and 12th, ſhould not 
agree, as the ſums given to be multiplied were the lame 


in each, viz. 27. 6d, by 2s. Gd. 


M. Iu regard to your 1ſt obſervation, it may indeed : 
| ſeem ſtrange on your iſt conception of it; but upon a 
due conſideration of the following examples in whole 


numbers, and obſerving how their products regularly 


decreaſe in proportion as you leffen the mulriplier, or 
multiplicand, your ſurprize will then eue Let us 


then multiply 4 by 4. 


51 et us now leſſen the, 1 ) let vs again leſſen the 2 
multiplier one sf multiplicand one < half, 2 
OY 


Let us again leſſen the 20 and again the mul- 1 
multiplier one half, 15 tiplicand one half. 1 


3 
HERE 
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HERE you may obſerve (in the aforegoing exams. 
ples) that the 2d product is exactly + of the 1ſt, the 2d, 
4 of the 2d, the 4th + of the zd, and the 5th + of the 


4th. Hence it muſt neceſſarily follow, that the laſt. 
product being one, if we again leſſen the multiplier xz, 
the product muſt be half of 1, viz. 4, and if we likewiſe 


leſſen the multiplicand + then muſt the product be f 
and by again leſſening the multiplier the product will 


"de. $5 ind laſtly the multiplicand being leſſened 2, the 
N will be y; ſo that is plain, multiply ing proper 


FraQtions, by proper Fractions, the product of them de- 


creaſes in the ſame proportion, as does the f rod act of inte- 
gers when you multiply them by a part of the former mul- 
tiplicand, or multiplier, as will ſtil] appear more clearly | 
by comparing the following operations, with the pre- 
TY ceding ones in whole numbers, the jaſt of which was | 
E > multiphed * 1 = 1, e 1 2 mult be = 4, 


TX T — + > — 1. - 4X1 21553 fo: that we here 


find, as was Hf her before of the whole numbers, the _ 


2d product is + the iſt, the 3d 4 the” 2d, the 9 4 
the 3d, and the 5th 2 of the 4th. 


Els clearly accounts for the operation 0 = 
ſuch effects, in all queſtions where both multiplier and 
multiplicand are proper Fractions, as in the firſt and 


eleventh example aforegoing ; for in the 11th, a pound 


was given for the Integer, and therefore 27. 6d. was 
Jof that Integer, which was a proper Fraction of one 

pound: whereas in the 12th example (altho' the ſums 
given to be multiplyed were the fame as in the 11th 


yet the Integer there given was one ſhilling ; where- 
fore 25. 6d. became an improper Fraction of that In- 
_t:ger ; to which being reduced as you ſee by the ope- 


ration, I then proceed to multiply them according to 
the firſt rule given in this chapter, and the value of 
+ "The product being thus found is 6s. 3d as you there 
For Integers multiply'd by Integers. will always 

give for the product 2 greater number of the ſame In- 
wegers; whereas parts: of an "Integer, multiply'd by 


23 | 
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ſmaller part of that Integer. 


Scho. But ſuppoſe when a cert iin ſum of Money i is 


given to be multiply d by another certain ſum, we were 
to reduce both to one denomination, and then multiply 


the thillings, pence, or farthings of the one, by thoſe 


of the other, and dividing their product by 4, 12, or 


20, (as in Reduction ee would not chat give 
he anſwer ? 


Maſt. No, as will appear by working the 13th os 


ample both ways. 


| Right way, Here 85 8d. being 2 of a ponind, 1 
therefore ſet down 24. which I reduce to an l 5 


F recon, Sy” SB x 


which being reduced. to its whole or mixt inden | is * | 
5 51. = 51. 8. 104d. & or J of 2 W Be which. * 55 


me tive anſwer to the queſtion, 


uu way, {2-6-8 
20 


$59 pence, 
x by 550 d 5 
| 330 
2800 
120313600 


2006136 4d. 


. 


130A WEL 48. : THE. 


227 


parts of the ſame Integer; muſt nece Tarily produce 5 


28 MULTIPLICATION 


THE difference between thoſe two anſwers are {6 


very great, that I ſhould not wonder if there yet re- 
main'd lome doubts with you, which of the two opera- 
tions are right. I ſhall therefore prove the truth. of 
the firit operation by Practice, * 111 

6 / | ” a 
W's Lt 75 21, 6s. 74 


HERE I fiſt multiply the ow. 
21. 6s. 8d by 2/, as in pra. 4 13 4 


tical Multiplication, Which © x5 0 x 
gives me . 13s. 6 then PF 
becauſe bs. 8d. > +0 2 -- £5 8 1074. 


Ltherefore take the z + part of - 
the product of 2/. & 84, multiply q bye 27. which is 
15s, 6 d. 3 wh ch being added to £/, 12s. 4d. gives 
the anſwer: ;/ 85 104d. 4 which is the Ewe as . 
the ſirlt method of working. = 


Having now 7 hope) fully prov "a the iſt method 
of working it right, I ſhall now give you ſome reaſons, 
| 1 the 2d way mult | be wrong, | 


FIRST then you are to abut der, that ha-p pence i in 
21. 6s. d. is multiply 'd by the ſame number of pencez 


wherefore dividing it by 12, and ty 20, (or which is 


the fame thing by 240 which are the pence in a pound) 
cannot give the ſame anſwer : but if you multiply the 


pence in a pound, viz. 2 40, by 2. o; and by that pro- 


duct, divide 313600 (which is the product of the 
pence in 21. 6s, 8d. multiply'd by the ſame number of 
pene2) you will then bare the true ne, as appears 
by the work, 


579 


SER 


by t 
| the 
89711, 


Div 


the 


% 
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_ $7660)3136þ0(s/. 
; 2880 . 


2256 - 
"0 


$76)5 120(81. | 


4608 
122 --- 
| 12 


— 


$76)6144(10d; 5 


576 
. 384 
© 


OK: +7 


1152 


% — — 


the Numerator of the quotient : 


THIS operation you ſee 


gives the anſwer as the 1ſt 


method of working did, 


and alſo that by Practice. 


Note, The method-of 
working this queition by 


Practice, may be very con- 


veniently apply'd in meaſu- 
ring of Joiner's work, 


Plaiſterer's work, &c. as I 


ſhall ſhew in a chapter by 


itſelf, and is not only as 
| ſhort, but the operation 
much more ſimple than 
Whit is commonly called 
95 croſs Muitiplication, 


Ps TV Voran Fractions. 


V | 


by the Dencminator of the Diviſor, the product will be 


HEN the W 0 giv en are both ſimple Frac- 
tions, multiply the Numerator of the Dividend 


then multiply the De- 


nominator of the Dividend, by the Numeratcr of the 


Diviſor, and that product will be the Denon jndi or of | 
the e | 


4 


_ 
— —_— IR 
CEE. eat 


= WY Eo * os * 0 4 
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Note. 75 the Fractions given be not fomple Fradbiont, 
they ney iirfi be reduced to ſuch, and then proceed as be- 
fo ore di. ect ed, 
x E X A MF L ES. 


iſt Divide 5 18 it thus 41-2 12 
| 2d Divide 3 by 2 4 Wi 315 15 
34. Divide 7 by 1 er "T7 = 32. 
4th Divide 11 Fe 5 placed thus 8 1 2 17. 
5th ste 11d „ili 5 
6th Divide BY YO YH THERE. 
5th Divide 15 by . 445 = 1 848.13 


Note Ts 71 avork 5 Diviſion in Fractiont may le 
tier be v 7 25 omtratted a th, e 1s - Joan 
toſs: 


Cafe if. W hen the two Fra ions given, have". 2 
com on Deus dl , A and the Fre Ctlon 10 be divided, 


is pre ater than that which you are to divide by (as. in the 


ay example ator going) | W here + 1 is to be to divided 


Rule. Reject thi Der eminator, and Hiding 12 by 3, | 


you þ AVC he anſwer as before. See the work. 


3) 8 ( 


4 Anſcwer. 


Cafe 2d 


ſev erally by ſome cun;imon Diviſor without a remain- 


der (as in the 8 example aforegois; where 10 was 


to be divided by 24. 


Rule. Take the Quotients inſtead of the Paid Nu- 
*1vide according 


80 the /Vumerater 4 being 
| e diy idcd 


merators Or Denominatcr s, and then 
to the rule before given. 


When the Practions given are ſuch, as ei- 
ther the tWẽ o Numerators or Denominators, can be divided 


divid 
Num 
Div, 


ratio 


N. 
of Th 
tion . 
or vil 
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will 7 
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8th. 
goth * 
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11th 
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divided by 11 I have ,* for a Diviſor, and the other 


Numerator 16 being alſo divided by 4, I have 1 for a 


Dividend. Then according to the firſt Rule the ope- 
ration will be thus. 


=3ls*|© =1;. See Example 7th. 


Note 2d. One particular advantage i in working the : Rule 
ef Three by Fractions is, that ave can divide a lefjer Frac- 


tion by a greater, er even a Fraction by a whole unis ler, 


er numbers; außereas in performing it hy whole numbers ; 


when the tao terms aich are t be multiplied togelier, 
will not give a product large emough to contain tie Die „er, 
eve are obliged to reduce the middle terim into a lower De- 


nomination in order to increaſe the Divid: ud, 


More examples in 8 on to exerciſe the 
Learner. | | 
8h. Divide I; by 415 baer | 
oth. Divide 3 by 4. Anfuer 32. 
loth. Divide 99 by 106. Anſwer 42%, _ 
1ith. Divide 2 of Z by 3 of 2. Anſwer 2 70 
12th. Divide 3 of 21 by £ of 2. er 104. 
13th. Divide 4 5 by 3 of 4. er Ko: 
14th. Divide 5 of 4 by 4. JAnfwer 57, 


Queſtions to exerciſe Addition, Subtradtion, Au- 
N and Diviſion of VULGAR FRACTIONS». 


EXAMPLES. 


iſt. The difference between two numbers is 124 
the leſſer number is 52 * what! is the greater. 


Anſwer 3 3. 


2d. What number i 1s hae whi TY if added to 124 


will give 48 2. Anſwer 36:5 


3d. 1 here is in 3 bags the lum of 4204 51, vi. 


X 2 
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4th: What is 3 of 250 
5th. What amber; is that which being multi- 
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in the iſt bag 185 3], in the 2d 7357 2k what i is 
in the zd bag? | Anfroer 59 43F = 530. 
Hifwer 156 5 


ply'd by 3 the product hall be 25 3. Auſr. 424 


eth Divide 425]. amungſt four men, let A, B 


and 0 have equal ſhares and each g more than P. 


Note, Laa tbo Jnarner could miſtake this queſtion {as 


ere are many ways by which he may <vork it, avhere the 

ſeveral ſhares found, being added tegether, would make up 

the whole ſum he is therefore deſired to take notice, that 

A,B and C muſt each, have 4 of D's /hare worelthan D. 
* en therefore ſhew him how it is te be performed, 


157808 of 15 or 4 = 6s 80. 
"1 2 


45 
00 
Q. » 
> ON. 
2 
| ws ogy 


- 
>, 


— — = 


A's ſhare 113 6 8 Ds 85 0 of Bo 
Bin 

„ 313.68: 

* 0 85 0 © 


Proof 425 o 0 


Fele. 1 dont enlertbiine the redfon of this operation. 


Maſt. I fall explain it to you: Firſt then | conſider “ 
that if the whole ſum were divided into 5 equal parts; 
that A, B, C, and D. mult ſhare equally in g of thoſe 


2 dad 5. * che = rat 1 agpin. dixided equally | 


among 


8 


tion. 


ſider | 


Tts ; 


hoſe 
ually “ 


of the whole wore amongſt them wherefore I ſubtract 


ing again 287. 67. 8d. (viz | 
ſhare of D, namely 85/: ſo chat A, B and C have each 
$c/. and 4 of 84/4, to their mare, as _w__ be . 
8 80 


i 1 *. 
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amongſt A, B and C, would give each 4 of Z more, 


which being reduced to a ſimple Fact on is 4+ of the 
whole; If therefore A, B and C have each , of the 
whole more than D, conſequently they mud haze + 
x+ from + or 34, and the remainder is +4, Which is to 
be equally divided amongſt . all the four, thus, 


"#223 12 


Iss = x+ to which if we add ,+ is 1 the thare 
that A, g and Care each to have of the whole: r : 


fore having placed 425/. for my dividend and for 


my diviſor as you fee by the operation, | divide 2251. 
by 15, which gives the quotient, 28/. 6s. Nd which is 


x5 of the whole. Then becauſe A, B and C are each 
to have f therefore multiply that ſum by 4, and the 


product is 113/. 5s. 8d. the feſpective ſhare of A, B 
and C, Now 41 each of them have ,£ they have a- 


monęſt them 42, the remaining part vis. "4; muſt there- 


fore of courſe be the ſhare of D; wheretore multiply- 


9 by 2, gives the whole = 


O- 


—{þ— 
Cuar. VI. 


& * SINGLE Rule wy T u R E E 
Dikxor and INVERSE, in Vulgar 

Practions. 1 

8 the n manner of ſtating and working queſtions i in 


the Kule TE in F ractions ber Single 
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giving you a 1 fa 8 hew you in what caſe 
qu eſtions may he more conveniently performed by them 


tions, and then {late the queſtion as you ſee; I ne 
multiply my 2d and 2d terms together, viz. 123 by 10 
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; TIS 7 


or Double) is exactly the ſame as in der 
reſpect being had to Multiplication and Divilion « 0 
Fractions, and alſo to the manner of reducing them; 

would therefore be ſaperflous to repeat theſe inf 


. 


than by whole numbers; by which you will eafily knoy 


. When to apply them with 9 — 5 to any of th 


rules already taught. 
Af 12 2 yards « or cloth coſt; 30. 67. 84. what will 30 


„„ Os, Tf * : 3 „F 
121 1230 1230 . 
2) "24 (1322 144) 1230 (8 kt. = 14 
; 7 


80 that I hank for the inforer 8 227 which bei 
walued will be equal to 8/. 107. 10d. 


S. 1 don't underſtand this operation. 


M. Firſt I reduce all the terms to improper Frac 


for a Numerater, and 4 by 3 for a Denominator, Whic 


gives me 43, which being divided by 1 I have "71 
for the anſwer. I then reduce. it it to its whole or nia | 


number which gives me 8 124/¼. or in its loweſt tern 


8 421. which Fraction being reduced to its proper valu 


N 


is 105. n ; is that I ind the whole andwer to b . 


= 


„r is e may Wenyy perceive the ds 
be of working 1 ; for 1 you were to wor 


the 


©, eh 


h bein 


r Frac 


Ine 


3 by 10 
„ Whic 
= x 23 
ve 14 
or mix 


{t tern} 


er valu 


* 
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: the ſame by whole numbers, you muſt have reduced your 
- middle term to pence, and your laſt term into quarters, 


. conſequently your firſt terms into quarters alſo. 
Then after you have multiplied your 2d and 3d terms 


together, and divided the product by the 1ſt term, 
the anſwer Which would. have been pence, muſt again 
© have been divided by 12 and 20, which would have 
been a very tedious operation. 


2d If Z ot a yard of cl th coſt 2 3 of a bound, 


What will 2 of a yard coſt? 


8 Aniwer 53 3 of a bound 115. 5d. v. 
3d if 67 yards o cloth, 2 yards wide, will co- 


3 ver a table, how many yards will cover the lame 


table when the cloth 1 is half a yard wide. 
' Anſwer 5% = 26' yards. 


4th If 12 men mow 247 acres in 102 days, CY 


: what time will z men mow the lame? 


Anſwer 42 3 2 days 
th If 3 men cim mow 24 3 \ acres, in 42 2 | 


5 day s in what ume will 12 men do the lame? 


> adva 
to wor 


N 


Anſwer | in 10 3 days. 
6th Ifaaz of a car. coſt 11. 1 35 44 what wil 


7 1 ciot coſt. 


Anſioer b + 4, = 61. 75. a, 5 
th Tf a ſilver alt weighing 3 cr. coſt 155. gd. 


; what will a bowl coſt that weighs 2 5 lh. 


Anſw:r 103 7s. = gl. 38. "0d. - 
8th If 1 lend my friend gol. for 7 months, 11 


. lowing bim 4 weeks to the month, how much 
4 Four? tie lend me for 3 weeks to requite the fa- | 
W 13 


 Arfiver 466 21.'= = 4+ 6 135. 4d. 


wa Note:“ uber e Us the 20 term, and ihe 


Denominator | 


236 * Purr, cf Tprrz. 


Denominator / the 3d term, can be ſeverally divided by 


A443 ny one number; and the Numerator of the zd, and De- 


nominator of the 2d term, by the ſame, or 45 other num- 


ber; your work may be greatly contracted, as will appear 
Dy) the following queſtion, 


9th i 5 3 of a yard of velvet, coſt 75. 3d. what 


will 7:2 yards coſt? Your numbers being re- 


duced and ſtated as afore taught, your work will 


mand thus, 94 4 yd 
; 9 5 5 


4 | » © O 
If 3 3 . z2F© * 2 


HERE you may 80 that the Numerator of the 
laſt term, and the Denominator of the 2d may each of 
them be divided by 5; and again the Numerator of 


the 2d term, and the Denominator of the laſt, may 


each be divided by 3, and the queſtion will be con- 


| tracted thus, 1 * | 4. 5 N us 


2:8; You have veldes lt pred to me, that the 


Numerator and Denominator of any 1 Fraction, being 


multiplied or divided by 1 and the ſame number, that the 
new Fraction ſo produced will be equal tothe 1ſt Fraction 
given; how then can the Numerator and Denominator 
of a Fraction divided by 2 different numbers (as tbey 
are in this cafe) produce a Fraction of 8 value with 


: the iſt given Fraction ? 


I. Neither of the new Fractions Tſo produced, will 


be equal in the value to the 1ſt given Fractions, nor 


will they bear the ſame proportion one to the other; 
but when two Fractions are to be multiplied together, | 
then in that caſe, the product of the Numerators of 
the two new Fractions, ſhall bear the ſame proportion to 


the product of their Denominators,as the product of the 1ſt 
 Numerators, did to the product of their Denominators. For 


if one of the Numeraters of the iſt given Fraction be di- 


vided by , and the Numerators of the other by 2, 
2 in the + laſt e 3 then wall ut be the very lame 


wg 
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thing/as if both Numorators bad been multiplied into 
each other, and the product divided by 15, 5 times 3 
being 15, and the like of the Denominators; of conſe- 

quence then, the Numerators and Deriominators being 
each 15 times lets, if we divide one by the other it will 
give the {ame quotient, as would the product of the 1ſt 

Denominators, divided by the product of their Nume- 

Hauer: For a proof of this 


Let us therefore multiply the two Numerators of 

the 2d and zd terms in the laſt queſtion together, and 

| likewiſe their I thus, 
57 * 

30 

Produd ofthis. — ( 

Numerators -- 2610 


240 
Product of the —— 
Denominators - 720 


Now if I would have both the above products three 
times leſs, then I muſt make each of their multiphers,. 


or multiplicands (no matter which) three times 1 
If I would yet have thoſe products 5 times leſs; 
only making the multiplicand, or multiplier of 3 


again 5 times leſs; and their products will {till hays 
the fame proportion to each other, as the products of 


the firſt Fractions given had: for any two numbers. 


given to be multiplied together, tis no matter which 


you make your multiplier or multiplicand. Suppofe 
then the two laſt examples were placed in this man- 
ner, 


ä © Now becauſe I would have one of the 


30 240 given. terms of each, ſuch a number, 


— —— as to make the product three times 


2610 720 leſs; I therefore divide 87 and 3, 
| eich by 3, which gives me 29 and 1: 
bot 1 would fill have the product five times leſs: 


therefore, I again divide 30 and 240, by 5, which. 


gives me, as you ſee 6 & 48, 
So that having 2 3 —V— — 


by 48; Ad ag by en 1 have 


* 
2 — — — — — — 
— —— 


rr 


— 


— — . 
— — 6 — 
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theſe for the two products: which two numbers bear 
the ſame proportion to each other: as 720 did to 2160, 
as will appear by n t he greater of each by the 


leſſer. 


48) 17403 484 5700261003 342 25 
144 . 2160 


. „„ 


* I ſee 1 it now very plain, 


M. You may likewiſe often further abbreviate 
your work, by dividing the Denominators of your iſt 
and 2d terms (if they will admit of it) by ſome com- 
mon eiviſor ; and altho' in this caſe, the Fractions 
fo abbreviated will not (if conſidered ſeparately) re- 


tain their reſpective values; yet will they have the 
ſame proportion to each other as before, For a_ 


proof of this, let ue again ſtate the ſame queſtion as 
it ſtood abbreviated by the firſt contraction, which was 


. thus, e = and here having divi- 
III: 28 +: 5. ded the Denomimators 


"of my iſt and 2d Terms, by 4, the queſtion will then 
: No it is plain, that 
. the Numerator of as Dividend being multiplied by a 
number 4 times leſs, which (according to the manner 
of dividing Fractions) is by the Denominator of your 
1ſt term; and the Denomtnator of your dividend 
(which is to be multiplied by the Numerator of the 


ſtand thus, If 3 


_ diviſor) being likewiſe 4 times leſs; conſequently, 
the Numerator and Densminator of your diviſor muſt 
20 leſſened exactly in the proportion, 


BY Tf we were to divide the Numerator and Denoni- 


| Ne and Ber of the i term by e ee 


ane would the proportion be fil the ſame? 
M. — 5 each Fraction ſeparately would retam the 


fame value, but the two F ractions could not eben the 
ame 


ſame 
being 
could 


rators 


the a 
Fracti, 


tractic 
nomin- 
viſor, 
N. 
the af 
contr- 


* 
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ſame proportion one to the other, as they did before; 
being divided by two different numbers; but if you 
could find a number which would divide both Nusme- 
rators and both Denominators, then would they have 


the .ame proportion to each other, as the ſirſt given 


Fractions, 


S. Or ſuppoſe we could not find two numbers which 
would divide each of the Numerators and Denominators 


of the 2d and 3d terms alternately (as in the iſt con- 


traction, would dividing any of the Numerators and De- 


nominators of the other Fraction, by ſome « common di- 


viſor, give the ſame anſwer. 


M. Yes, which I ſhall prove to you, "hy working 
the afore ging queſtion, according to all the different 
contractions, As it was 1ſt propoſed thus. 


it +1 $47 5S 


240 h EDA 

5 
3-738 P3445 A0. - 87 | 240 
„%% 0a 622 PP: „ 
Num. 2010 Denom. 720 


80 that 1 ha 20440 which beg reduced to its 
| whole or mixt number thus, 


2160) 10440 (4 J have 4/. 289 or 5 which 


WM 60 
8640 being reduced to its g r vas» 
lue is 41. 16s. 8d. 
"3500" IE T us now try, if it will 


give the ſame anſwer, when che Numerator of the d 
term, and Denominator of the 2d, are abreviated iy 


dividing each of them by 5, when the terms would | 


ſtand ranged in this manner, 


* 
Es 
40. 


Contraction iſt If 4: £7 £ 
here 87X6=522 „ 
ns of 3 5 442 2 4 F of a 


and 48 ö 3 = 144 J pound as before. 
LET us again abreyiate the Numerator vi the od: 
and 


+ a ALE 


U IS ERS wire Sa IB oli dE * * 
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and Ponies of the! zd term by dividing each by I 


| when the work will ſtand thus, 


Contraction 24 If 1: 39:2 © 
SED here 29 . 
— = fot 4. 
and 48 K 12 48 NY 
And laſtly, Let us abreviate the work again, by di- 


viding the Denominators of the 1ſt and 2d terms in 


the laſt ſtating, by dividing each of them * 42 "_ 


the . would be ſtated thus, 


e IT no 
| Contradtion . If 4 22 181 
. 512 46 
"mt I2 X Aan | 


| Note. Inſtead of making 7t. 34. (viz the price of ard 


"the Fraction of a pound, you might if you pleaſe, have made 
it the improper Fraction of a ſhilling, and then the anſaber 
would have been the improper Traction of a ſhilling ; 


avhereas by making it a Fradtion of a pound, aue have an 
| Improper Fractian of a Pound. | 


* e- eee 


CHAP. VII. 


N the DovsLe Rol of Tanzn, 
in Vor AR FRACT10NsS, 


Perform d by one ſingle Stating; or by two lin- 


gle Rules of Three. 


bs the manner of ſtating and wotking the Double Rule 
of Three in Fractions, is in all reſpects the ſame 


as in whole numbers, regard being had (as has been | 


intete 
mont! 


510. 2 


= 


137. 
proce 


Rule 
ing it 


to the 


my 41 
gain b 
multi 
and di 
of a p 
tion, 
I have 
127. 6 


3. 
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bf erved before) to the manner of preparing your terms 
by Reduction, and likewiſe to i and 
Dirilon of Fractions, 


EXAMPLES, 
ſt, If 50 pounds in nine months gain 27. 13s, 4d. 


intereſt; what intereſt will 260/, 37. 44. gain in 5- 


months ? 4 
| | | 260F 24 
1561 4 5 
F 
. : in, : zin. : x561], : 1. 


2K 159 E * 4 = 37454 for a Dividend, 


2X r= #52 for a Diviſor, 459)374F6(3; +54 
8100 ö 3746404 $198 = 4. 125. 6d. 39; 
| — | Es 


506% 


HAVING firſt 1 my 4055 37. 4d. and EF: 


137. 44. to the improper Fraction of a pound, I next 


proceed to ſtate my queſtion as directed in the double 


Rule of Three compounded of five numbers; and find- 
ing it to be direct, I next begin to work it according 
to the rule (in that caſe) given, viz, I firſt multiply 
my 4th and 5th terms together, and that product a. 
gain by my 3d or middle term, for a Dividend ; I next 
multiply my iſt and 2d terms together for a Diviſor, 


and dividing the one by the other the quotient is 11188 | 


of a pound; and laſtly becauſe it is an improper Frac- 
tion, [ divide the Numerator by the Denominator and 
I have 4. and $954 of a Rn. which is equal ta 


I25. 6 . FE 1 : 
'Y 1 1 | 2d* 


— — —„—b eng ;emgg 
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24, Tf 12 men ſpend 15 3 in 18 days, how muck 
will 25 men ſpend in 40 days ? 


Anſaur 730. or. 10d. 4 1944 5 
2d, If 8 men in 7 days earn 9 2 5 pounds, what will 
56 men earn in 21 4 days? TE e 
Anſwer 2004 ne | 


4th. If the wages of 12 men for a week be 11. 11, 

what number of men may be imploy'd one year (or 52 
weeks) for 5405 4 pounds? 

Anſwer 108 men, 


HAVING now I hope ſufficiently prov'd to you (by 
' thoſe few examples, and thoſe in the ſingle rule of 
Three) that many queſtions in common uſe, may be 
much more conveniently performed by Fractions, than 


by whole numbers; I ſhall next ſhew you, their par- 


ticular uſe and excellence, in applying them to queſtions, 
ſome of which cannot be ſolved by whole numbers, 
and which are Oy Pann 'd 5 Algebra. 


der- —N.dctn- -den 
er vi. 


4 Callecrian of pleaſant and fſubtil Queſtions to exer- 
ciſe the learner in Vulgar Arithmetic, which will 


more particularly ſhew the uſe and excellence of Vul- 
Var Fractions. 


Iſt. A certain n of the turf laid 9 bets, 
and loſt them all. He laid 2 f + 5 1 and 5 of the 

ſum he had, at different bets: he loſt 207. to one, and 
30“. to another, and then he had 301. left; I demand 


the whole ſum he had when he firſt dome to 88 and 
| what he loſt to each perſon he betted with. 


Iuo0 perform this queſtion, you are to take notice, 
that the gentleman laid 9 bets : but 4, 2, 2,7, 14 & 


5 TY amount but to wy of wem. Therefore the 20 
| Da 


poun« 


whicl 
hie 
pou n 


bette 


redu 


by tl 


and 


ch 


ill 


7. 


, 
2 
© 
8 
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pounds which he loſt with one, and the 30 pounds 


which he loſt with another, muſt be two bets more, 
which make 8; and then we are told he had 30 
ounds left. which 30 pounds he mult likewiſe have 


betted and loſt; to make out the g bets, I therefore 


* * 1 


reduce 2, T G & 2g to a common Denominator, 


by the rule given in the 2d Section of the iſt Chapter; 


and then adding them together, by the iſt rule in the 
2d Chapter, I find the ſum of them to be 322552, 
which being reduced to its loweſt terms, by the 1ſt. 
Section of the iſt Chapter will be found = 2. If then 
Jof his whole ſum, be equal to the ſum of all thoſe 


bets, then muſt the difference between; and his whole 


ſum (which is 4) be equal to the two 3o pounds, and the 


20 pounds aforementioned. | Wherefore I lay, 


1 : . 


which 1 wrought according to > the rule of Three | 


in Fractions, the aniwer will ve 0408s. Which was his 
Whole ſtock when he began to bett. And laſtly, di- 
viding 640“/ by 4, 5,6, 8, 12, & 20, we have the ſums - 
of thole ſeveral berts, as you ſee by the work, 


4) 640 ( 5) 640 4 6) 640 * 


8 160 - 128 | 106( = =. or 137 4d, 

$)640(. 12)640(_ : 1 
21 — 85 e 160 00 
80 42 * 267 8d. 20) 64 128- 0-0 
106-1 3-4 

Which being placed in this manner 80- o- 
are the ſeveral ſums 2 „ „ & 53-68 
| 32- 0-0 

To which if we add the two 30 pounds 30 00 
and the 20 pounds which he loſt beſides, 5 30 00 
Thus 420 00 


| Gives us the whole he had, 5 640 O0 
And fully proves the wok. 
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2d. A man n dying gave to his eldeſt ſon 3 2 of 2 of 
his eſtate, to his ſecond ſon 7 of 4 of his eſtate, and 
| when they had counted their portions; the one had 401 
3 more than the other: the remainder: of the eſtate was 
given to the wife and younger children, I demand 
| | what was the portion of the eldeſt ſon, what the por- 
tion of the ſecond, and how much 8 pe to the 
wife and younger children? 


| 1 'O lolve. this queſtion, T firſt reduce the eldeſt ſon's : 
| | mare, VIZ, 4 of 3to a ſimple fraction, which I find is Nr 
| \ $,=—+, and in Like manner reduce The ſecond ſon's | 1 
| | ſhare to a ſimple fraction, which is 28 . Now becauſe q 
we are told in the queſtion, that the one had 40/ more 9 : ; 
than the other, I therefore reduce ; and +2 to a com- q : 
mon Derominator, and ſubtracting the one from the | 10 
other, I find the difference to be f. Wherefore 4ol (00 
muſt be en to 22: 1 eats by the rule of Three 5 Io 
ſay, If ,2: 4%; 3 
a is the whole Eſtate, and which, by the operas 77 
tion, will be found 600/. 5 85 
Then again I ſay, If 4+: 457: 35 Which is the . 
eldeſt ſon's ſhare : this by the operation wall bs 1 
found O. SE - 3 
If then the eldeft ſon's 8 portion be I 60 a. let 
Conſequently the ſecond ſon's (being „ 
40 leſs) muſt be 60 SL? 
The ſum of which two — ſub⸗ / 3 
tracted from the whole Eſtate, viz. EY Ja” 
 Gool, the remainder muſt be - - 440 DP 
Which being all GE, amounts to „„ 
5 ole Eſtate V 6e 


3d A young man received 6621. which was $2 of 2 5 
of his eldeſt brother's portion, and 2 + times his eldeſt 
brother's portion was 1 4 times the father's eſtate, the 
queſtion | is what v was the father” $ eltate 2 * 
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HERE baving firſt reduced 66 2 3 J. to the i improper 


Fraction die the 2--of + t6 the imple Fraction 
; - 3; 1 then proceed to find out what was the eldeſt 
r 


oder” s portion in this manner ſaying, If 4 32% :: 4 
which by the operation will be found 2007. which 
200. X 3 ; or 7 = 700; then by the Rule of Three, 


I ſay again It 1 4 749 1 1 and find the an; 


ſwer 500“. 


Ath A brazen lion in an artificial fountain, convey'd. 
water into a ciſtern by 2 ſtreams iſſuing from his eyes, 


alſo 1 from his mouth. and by arother at the bottom 
of his right foot, Now the pipes through which theſe 


ſtreams paſs, are of different capacities, in ſuch ſort, 
that by the right eye ſet open alone, ihe reſt of the 


ſtreams being ſtopt, the ciſtern will be filled in 2 days 


[the length of a day being ſuppoſed to be 12 hours) by 
the left eye alone, in 3 days; by the foot alone, in 4 
days; and by the mouth alone, in 6 hours. The queſ- 

tion is, to ſind in what time the ciſtern will be hlled, | 
if all theſe ſtreams be let open at once? . 


Anſeuer 3 47. 


FIRST I find how many W would be filled, if 
"they were all tobe ſet open at once for any certain time, 
(as for inſtance 3 days, which is the time in which the 
left ** would have filled 1 ciſtern) in this manner, 


W ciſtern 


II the right eye in „ Anſwer EE 
I the foot in gt nt 3 -d0 44 
- If the-mouth- in z 3 d 


6 hours or 1 then becauſe the left 


foot filled it in 3 days | 
ve therefore add, mw _ 


total ſum 9 To ; 


ENCE it appears that the 2 ciſtergs would be 
u appe , 94 * 


— —___ 9 
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filled in 3 days, by all the four ſtreams running together, 


I therefore by the rule of Three ſay, 
e Of» 


Eos i +4 which being wrought accord- 


anſwer 37 days. . e 5 


pt th A ciſtern in a certain conduit is ſupplyed with wa. 


ter by a pipe of ſuch bigneſs, that if the cock A at the 
end of the pipe be open, the ciſtern will be filled in 2 
hour; there are likewife at the bottom of the ciſtern 
two cocke B and C, whoſe capacities are ſuch, that by the 
cock Bſet open alone (all the reſt being ſtopt, the ciſtern 
ſuppoſed to be full will de emptied in 1 3 hour; alſo by the 
cock C ſer open alone, the ciſtern will be emptied in 25 
hours. Now becauſe more water will beinfufea by the 
cock A, than can be expelled by both the cocks B and in 
one and the fame time; the queſtion is, to find in What 
time the ciſtern will be filled, if all the ſaid 3 cocks 
be ſet open at once?  Anfwer 1. 49 hours, _ 


' FIRST (according to the manner of the laſt quef. 


tion) ſind how many times the ciſtern would be empti- 
ed in one and the ſame ſpace of time, by the cocks B 


and C running together; alſo find how much of the ciſ- 


tern will be filled by A in the ſame time (ſuppoſing the 


other two to be ſtopt, and the ciſtern full) then will 


the difference ſhew how much of the Ciſtery is gained 
by the filling cock A in the ſame time: and laſtly by 
the Rule of Three, ſay, As the ſaid difference is to the 


time in which it was gained; ſo will 1 ciſtern be to 


the time in which it will be filled when all three .re rune 
ning together, which gives the an{wer 1 . 9. hours, 
: th. Suppoſe. a Dog, a Wolf, and a Lion were to 
devour a Sheep, and that the Dog could eat up the 


ſheep in an hour, the wolf in 4 hour, and the lion in 1 


hour: now if the lion begin to eat 3 hour before the 


other two, and afterwards all three eat together; the 


e = Oe Pu 0 


_— 


In Vulgar Fractions, 247 


| queffior i is in what time the hep would br-devoured ? ? 


Anfwer 184 hour: 


After the manner of the laff queſtion, and what 
each would eat in ene and the ſame time (for inſtance 


r hour the time in which the lion would have devoured, 


it) which added all together wil be the quantity which 
they would all have 725 in 4 how: then find how 
much the lion eat in * hour (which was the time he 


eat before the reſt began) next ſubtract that from 


the whole ſheep, and the difference will be what re- 
main d of the ſheep to be ENEn 7 then lay, as the whole 


quantity eat by them all in 3 hour, is to æ hour, ſo will 


the remainder of the ſheep be to the time in Which hey 


would all eat it: and laſty adding the ꝝ to- the time is z 
| found, you have the anſwer Wiilan : 


| The END of VULGAR ER ACTION. 


PING — —ü— Oe ns 5 - 
= 8 : 2 — re een. wy 
* — ——äö́—Ü—ñũů ǽ ͤdÄ —— — - * _ 
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Decimal F raQtions, 


"Cuar. I. 


ECIMALS are a kind of artificial Fractions, 
| N. JD where the Denominator is never expreſt, 
: but underſtood ; and is always an Unit, with 
as many Cyphers annext to it, as there are cnn in 
your Numerator: ſo 5 would be * 255 r 72'S; ; and = 
f — 2357 1888 1 8 
IN Decimals we 3 an © ha (f whatever 
ſort or kind) to be divided into ten equal parts, and : 
each of thoſe parts, into ten other equal N and ſo on 
without end. 
A „ is diſtinguiſhed 3 an Tateger by a : 


point, or comma placed before it thus +5 or thus ,5 


Nora or NUMERATION. 


or DECIMALS. 


THE vic of Decimal places W towards the 5 
left hand, and decreaſe towards the right in the ſame 
proportion that Integers do, as will appear wy. 4 the 4 


_— table, 


TABLE 
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e e 


Tenth parts | 


Hundred parti 
> Ten Thouſandth parts 
wm Hundred theuſanath parts 


" Units: 


* 
— 


Hundred Thouſands 
n ann -. 


= _ Thouſands 
Hundred 


ww T houſandth parts 


HERE yoa ſee that every unit in the figure towards 
the left, is ten times the value of an unit in that figure 
which ſtands next it on the right hand for (00000 parts, 
is equal to one 10000 part, ten 10000 parts = one 
1000 part, ten 1000 parts — I0O part, ten 100 parts 
= one 10th part, one 10th part = 1 unit, 10 units 2 


| I ten, ten 10 = 100, &c, Kc. Kc. 


eee 


de | E A r. II. 


| Of Apprrion and SUBTRACTION of 


| T. adding or ſubtracting Decimalt, care muſt be DE 


to place the numbers regularly under each other 
according to their ſeveral values, viz. in Integers the 
_ firſt figures of each line to the right hand (which is the 


place of units) under each other, tens under tens, &c. 


and in the Decimal parts, the firſt figure in each line 
towards the left hand under, each other ſeparating the 


a * — 3 * : - 8 — — 
— — 2 XXII es ow it > nn RT _— ——m—ꝓ̊[—̃ ᷑ —— £ - : 
_—_ — — = 


— Way<- <a —— — 


EN ͤ—— 


— ee es 


: 
1 
4 
„ 
} 
i 
n 
9 
fl 
„ 


— rn Ne  epmrtedor conn EE — 2 


—ͤ— — —ů — — 
* * * . N 


l Pe * — —— IE 


| | 
| 


as before, which muſt likewiſe be regularly placed in 
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Integers, from the Decimal parts, by a point or comma 


perpendicular line one under another: when your num- 
bers are thus placed, proceed to add or ſubtract them 


the ſame as whole numbers, dividing the Integers from 
the Decimal parts, (in the ſum or difference) by a 
point, placed directly under the others 


Examples in ADDITION, 
"RAS EP GEE 2 
06-210 © 998-2745 4 bis 
1320 id 5 890.72 
5.27 271.164 52.5843 18 1 
i = 750-7 


— 


24 350 


4.24 064.62 


e L 


442 4 — 2 f 


— 


ounces, 


Examples in SUBTRACTION. 


years | days LEN aveeks hours 
"From 231 72% 524.2 65 217 8 12. 


Take 106.635 6.349” i . 


125 089 „ 


"ww 


| Mr TION of Decimals, both in pla · 


and Multiplier; but in caſe there be. not jo many figures 


Of Drermats, 

From 1217 9400. 174621 426.81 |} 
1 . err 26.816 1 

Take 1.264 6.209 006437 2 55 | þ 


7 ( 
1 
252 _ 


— — — —— —— an ou ; * 


Note, The reaſon wwhy you carry at tens in Addition 
and Subtraction of Decimals, is the ſame with that in 
twhole numbers; every figure from the firſt; trwards your 
right hand in your Decimal plates, increaſing in a ten 


feld proportion. to the figure which ſtands furtheſt to the | 4 ö 
| left hand in your I nteger : jor each figure next the point in [1 
your Decimal place: having 10 for its Deneminator, conſæ- | 

guently ſo many tens as are in the ſum of that line, muſt 

be fo many units in the next line, which is the firſt place of 

Integers. oo EEE | 
SS CHANG 222 
Cnr Wi  - 


Mor rirLIcATION of DECIMALS. 


cing your figures, and in the work, is the fame 
as in whole numbers; only when your work is finiſhed 
you mult remember to point off as many Decimal places 
to the right hand as there are in both your Multiplicand 


in your product, you mult prefix cyphers to the left 
hand of it, and then place your point before them. 


Multiply .q25 Mult, 721 Mult, 7.615 


By "> by 1.75 2.45 
„„ 3605 38975 
8 5047 7615 

- — ä 15230 
. 1.26177 6.37225 
. "4th 
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ath Multiply 48 by 48. 
FIth Multiply 1.83 by 72. 
6th Multiply OO. 582 


gth Multiply 460.3 by 
54. 


4 oo 


oth Multiply 0041 by 41. 11th Multiply 0095 by | 


8th Multiply 37- 201 by 5 e | 
S. Why muſt there "op as many Decimal places i in 
the product, as there are Decimal en in tg Mul- 
| tiplicand and Multiplier? 


M. To make this plain to you, I muſt des re you 


will mark well the following obſervations. 


iſt as I told you in the introduction to Decimals; 
the Denominator of any Decimal Fraction conſiſts al 
ways of an unit with ſo many cyphers annext to it, as 


there are places, in the Numerator ; conſequentiy then, 


t muſt either be 10, 100, 1000, Oy Os ſtill in- 
15 erealing i in a ten fold proportion, 


2d Every figure in the Numerator, har its nn a 
Denominator; viz. the iſt figure towards the left hand, 
muext the point, has 10 for its Denominator; the 2d figure 


100, the 3d figure 1000, c. 80 iff this Decimal 625 the 


iſt figure to the left ban d is x6, the 2d gure is „ , 


and the 2d figure i is 785 8 which being all reduced to a 


common  Denominator and. added . will be 


| found = —— 888. 


TAHOSE things dein 3 1 Mall endeavour 


to prove to you. from Multiplication of Vulgar t rac- 


tions, the reaſon why (in Mulriplication of Decimals) 
we muſt have as many Decimal places in the product 


as there are in both the Multiplicand and Multiplier. 


FIRST then according to Nultiplicanon of V ulgar 


. Fractions, let us multiply + by 4 which will be 48 = x. 


NOW let us multiply the ſame decimally ; but iſt 
(becaiſe we mult have the Denominators 10, 100, 1000, 


16th Multiply 27.04 by 


Q n 
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&c.) we muſt find the two Numerators which will bear 


the ſame proportion to ſome of thoſe, as 2 does to 5, 
and 5 to 8; wherefore according to the rule in the 34 


ſection in Reduction of F ractions, Iſay, 


0 4 d > = 
11 5 : 2 :: 10 and again If 8: 1000 


and find the iſt gives me 4 for a 8 inſtead 


of 2, which has 10 for its Denominator rg; and for 


the 2d, l have 624 for a Numerator inſtead of 5, which 


has 1000 for its Denominator — 535; whercfore 


1000 


cancelling the two Denon nalort, J have decimals which 
repreſent the two fractions, viz, . 4 and . 25 whoſe 
Denominators ate underſtood for the firſt Decimal 
conſiſting only of 1 place, muſt have an unit and a 
a nought for a Nenominator, and the 2d conſiſting of 


of 2 places, muſt have an unit and 2 noughts for its 


Denominator, as | obſerved in the introduction to De- 
cCimals, and which obſervation you ſee agrees with the 
above method of finding them, No let us multiply 
the Decimal .4 and . 62 5 together, and ſee if the pro- 
duct agrees with the product of F, multiplied by 0 5 
| fractionally; firſt then 6 


10909 


by. a 


| 200 here you ſee 1 3 
the D 2 500 for the product, whoſe Deraim nator 


according to the rule given is underſt ad to be 1 unit, 
with four noughts annext to it, or 1000, 


Let us now again multiply „5 by 7! fractionally, 


2500 [ 
18 8 this you ſee exactly agrees with the Decimal 


operation, and being reduced to its low eſt terms will be 


. to 1 Product of the two firit F ractions given, 


viz E 2 'F= T0 or 4. 


S. But why as you told me in the introdu@ on, 


when there are not ſo many figures in the product as 
were. are + Decama). paces. in both. > Muluphcand aud 
2 Multi- 
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Multiplier, ſhould we prefix cyphers to make it equal 
to that number ? 

AM. For this reaſon, let us ſuppoſe for Lk i 
are to be multiplied by 78 3 then according to Fractens, 
the product would be ++, now let us multiply it de- 


cimally, .q here you ſee the product conſiſting only of 


2 a fingle figure, conſequently it would have 

— 10 for its Denominator, whereas by Vul- 

8 gar Fractions it ought to be 100; there- 

| ſore there ought to be a cypher prefixt to 

it thus . 08 by which means it is removed to the 2d 


Place of Decimals, and conſequently the Denominator 


will be 100 as it oughr, 
S. Will this Rule for cutting off as many Decimal 


places in the product as you have Decimal places in 


both the Muſtiplicand and Multiplier hold good, when 
a Decimal is :o be multiplied by integers : or when in- 


tegers and Decimal parts are to be : Multiplied by inte- 


gers and Decimal part? 
Mal. Ten as I ſhaJl prove by the following caſes, 


0 aſe iſt, Parts multiply d by parts, the product vill 


be parts; as has already deen prov'd both by Vulkan 


Fractiaus and Decimals, 


Case 24, Parts multiply d hs . the product 
will ſometimes be parts, ſometimes deter, and ſome- 


times Integers and parts, 


iſt, It will be parts, when the d of the 8 
in the ſirſt place of Decimals, multiply! d by the inte- 
gers, are under 10, as in this caſe. 1 N 213 


by 4 


H E R Ey yon fee the bomber of Decimal places a are 


not increaſed in pumber, tho” increaſed in value; for 


213 would have had 1000 tor us Deronanatcr, and 
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372 will have the ſame; wherefore 2555 muſt be more 
invalue than 1896 


2d. Parts multiply'd by lategers, the product will 
be Integers, when the product of the ſaid figure in the 
firſt place of Decimals multiply'd by the loteger a- 
mount to ten, or any equal number of tens, as tor in- 
ſtance this. | Multiply 500 
| e 


4. o 


HERE you ſee che 5 which ſtood i in the firſt place 
of Decimals, having 10 for its Denominator, conſe— 
quently ſo many tens as the product of the two figures 
is, ſo many [ntegers muſt chere be, ſo the product here 
being 40, it is therefore £2 — 4 Iutegers. 


zd. Parts multiply'd by Integers the product will be 
Integers and parts, when the product of any of the De- 
cimal places multiply'd by the Jateger are not exactly 
compoſed of any equal number of tens, and the product 
of the figure in the firſt place of Decimals multiply'd 

by the ſaid Integers exceed 10, as in this inſtance. | 
aa FT - 
8 


7482 


Cafe 2d. Integers and parts moleiply'd by Tntegers 
and parts, the product will be Integers and parts, 
which caſe needs no proving after what has been al- 
ready ſaid. 

Note, In all thoſe ſeveral caſes it is plain the num'er 
of Decimal places in the product cannot be increaſed he- 


| yond thiſe in the Multiblicand and Multiplier. for when 


ever the product of the figure in the firſt place of Decimals, 
multiply 'd by any of the multiplying Integers exceeds 10 then 


it becomes an {nteger or Integers, 


22 5 SBracbe. 


ſtance) the Multiplicand to be . 9 


5 TOO. 
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Scho. Might not parts multiply'd by parts, give a 


product conſilting of more figures, than both Nultipli- 


cand and Multiplier together, and coutequently give 
ſome Integers? 


Maß. No, it's impoſſible; for let us ole (for i in- 


9 and the Multiplier 
, which are the greateſt numbers which could be ex- 


preſs'd by the ſame number of figures, here you ſee the 


product cannot exceed three places, as will appear by 


the work, Multiply .99 
V 


891 conſequently there be- 


ing alſo three Decimal places in the Multiplicand and 


Multiplier, the een muſt therefore be all Decimal 


Scho. There is Ain one thing more T works know; 
and that is in reducing 2 and ꝗ to a Decimal, why you 


particularly made choice * 10 and 1000 for the De- 
nominators? 


Ma ſt. We cannot aſſign any particular Dan 
only we know it mult be 10, 100, 1000, &c, therefore 


we add a cypher to the Dividend as we have .occalion 
till we find nothing remain. 


Scho. Muſt we then carry on the Diviſion by adding 
19 eyphers till nothing remains? 


Maſt. Not always, for there are many Vulgar Frae- 
tions which cannot be reduced to a perfect Decimal ; 
in ſuch caſes therefore, five or fix figures in the quoti- 
ent will come near enough the truth; as for inſtance, 


I want to reduce 33 to a Decimal whoſe Denomiuatos 


ſhall be 10, 100, 1000 &c. I therefore ſay, 


x 


here 
21511111 
It C0; 
filtin 
hand 
fore 1 
when 
quoti 
Fract 


2 
divid 


creaſ 
if you 
it wil. 
if of 
to the 
from 

of a 

movn 
being 
befor 
place 
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"Hs WHT od 

If 7 1 100000 
| 2 

) 200000 ( 

20571 7 


here you ſee I have 28571 for a decimal, whoſe Da 
N5/Ninatsr is 100090, which is not ex iCtly equal to 4 yet ” 
it comes near enough the truth; for the quotient con- 
ſilting of five figures, the lait 6gure towards the right 
hand is oue hundred thouſand part of an integer, Where— 
fore we looſe but + of „ 5555 part of an Integer: but 
when there happens to be no remainder, then is the 

quotient a decimal exactly 8 to the N 


Fraction given. | 


8. Rut does not cadding cyphers at pleaſure to your 
dividend alter the value of your quotient, ſince it will 


be g greater or lels, e as you increaſe your di- 
| v dend? 


M. No, for your Denominator vill always be in⸗ 
creaſed in theſame proportion, for as. . obſerved before, 
if your decimal in the quotient conſiſts only of one fi, zure_ 


it will have 10 for its Denominator, if of2 figures 100, al 
if of three figures 1000 &c. - Therefore cyphers annext 


to the right hand of decimals, neither add to, nor take 
from the value of it: but a cypher prefixt to the left 
of a decimal or decimals leſſens the value of it by 
moving it ſo many places towards the right hand, fo .; 

being the. 1ſt place of decimals is ,5, but place a cypher 
before it thus og it becomes 19s, and again if we 
place two cy phers before it thus. oo; it is 455g. 


23 
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{ » 


C H A p. IV. 


Division of Drcimars. 


 FNIVISION of Decimals is alſo performed the ſame + 55 
| as in whole numbers, only you muſt remember NA 
when the work is finiſhed to cut off as many decimal 23 

RT 3 ; OR. Ca? 
places from the right hand of your quotient, as tie gre 

Decimal places in your dividend exceed thoſe in your pe: 

diviſor : 1f there be not ſo many figures in your quo- 8 

tient, then you mult prefix cyphers to the left hand f f 
it, to make it up that number. 55 hy 
2d When the decimal places in the dividend are ex- 

actly equal ꝛ0 thoſe in the diviſor, then your quotient 

III de n ine 88 

zd When there are not ſo many decimal places in 
Your dividend as there are in your divifor; then you 

muſt add as many cyphers into your dividend, as will un 

g make the decimal place in it equal to thoſe in the di. th 
viſor, which cyphers you mult always eſteem as deci- = 
mals, placing a point before them, to diſtinguiſh them « 

: f. om the integers, except when there is a decimal before 1 


them. and then the point would be needleſs. 


Note. Hauben you have added ſo many cyphers to peur 
dividend as to make the decimal places in it, equal to thoſe 
in the diviſor. there ſhould happen to be no remainder, 

then is your quotient ſ as I obſerved before all Integ:rs, 
and the anfaver perfect : but if there ſhould be à rein- 
der, eſpecially if a large ene, then you muſt continue ad- _ 


hp by 


V 


2009s. 5. 


i Pen OR... i. £8 
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ing &yphers to your dividend, till you have pet 4 97 5 de- 


eimal places in your Quotient For ſuppaſing ( when the 


decimal places in your dividend were exactly equal to thoſe 
, the diviſor ) the remainder to have been 25 and the di- 


viſor to have been 26, then you would have 35, of 1 Integer. 
Bat if after adding more cyphers ts your dividend, and 
proſecuting your work till you had got five decimal places 
in your quotient, there ſhould yet remain 25, then would 
it only be 35 of 100000 part of an integer, 

Note 24, Ay this means of adding cyphers you ſee WE 
can ( as in vulgar Fractions divide a leſſer number hy a 


greater, or even a Decimal by a aubole number, as will aps 


peur by ſome” of the examples following, * 
Colamn 1ſt.) EXAMPLES. [Column ad. 


 xſt Divide. 450 by .25 | 3d. Divide 4.50 by 25 
eee, , 2 5008 
V;ß⸗ : 200: 

200 EY 


| B18: -# : 1 ESD | n | 
Here the Decimal places | In this 3d queſtion the 


in my Dividend being more | Decimal places in the Divi- 


than thoſe in my Diviſor hy | dend being equal 10 thoſe in 


1, | therefore cut off my 8 in | the Diviſor, the quotient 


the quotient, I {according to the rule 25 aro 
Il Iutegert. 
ad. Divide 2. 5000 by 40 | 4th. Divide 9g by 9 
40). o. a5 | -9)9.0(10 
240 1 
100 
80 5 * 4514 5 queſtion the / 
— | Dividend being 9 1ntegers 
200 | | and the Diviſor g Nect- . 
200 3 mal parts ; 4 thireſors _ | 
Ae - 
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Column 1ſt, J = [Column 2d, 


Here when my Divifor- was | a cypher to the Dividend 
finiſhed I had only three pla- | and cut it off jrom the ſn- 
ce in my quotient and ha | tegers by a point, that I 
ving 4 Decimal places in my | may have as many Deci- 

Dividend and none at all in | mal places in my Dividend, 
my Diviſor, I muſt therefore | as in my Diviſor ; and 
according to the general rule, | then proſecuting my work, 
have jour Decimal places in | [ have o Integers for the 3 0 
my quotient, wheref5re Jam 70 it ent, for it is plain tat 
obliged to prefix a cypher be 44 liiſt be contain d in g 
fore ibe other three to make that | e 10 times, 


number you ſee. | 
5th. Divide 19.4 by 37-5 1 11th. Di: ide 9 by 7121 
6 h. Divide 47121 1 by 47 12th. Divideg, by 9. If 


7th. Div de 41 8 by. 1812 1 ch. Divide I 4 by 47-2 
8 h Divide .76:21 b: 44 Lach. Divide 1. b 863. 
9th, Divide 612812bi 7 21 15 h. Dixige 012181 b, . 22 
Ioth, Divide 21819 -þ 16th. Diviic 1212 
„„ 4 . by 18. 


ele, I ſhould be glad to know the reaſon ; on which x : 
the general rule is founded, for finding the Decimal _ ET: 
places in the quotient, namely why you cut off as ; 
many Decimal places from the right hand of your 
quirient, as the Decimal places in your dividend © 0 
cced thule in your diviſor, - 


Maſt. Becauſe the quotient and FT RY" in W RY : 
(as in whole numbers) being multiply d one by the. 
other, mul! produce the dividend : as therefore it has 
already been proved in Moltiplication of Decimals, 

thut the product, muſt always have as many Decimal 
Places, as bath the Multiplicand and Mu tipliet hive” 
| together conſequenntly the dividend in Diviſion be- 
ing equal to the product of the diviſor multiply d h 
the quotient; the Decimal places of the quotient, and _ 
thaſe of the Diviſor together. mult be * to the 
Decimal places i in che uridend. Cu. 


„ 


— — Dx ene ne 


— —— — _—_— — 
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; RepucTion of Dec!MALS, 
EC SECTION iſt. 
. When it is is required to reduce a Simple Fraction to ® 
= Decimal of equal value. 
82 Nule. Annex cyphers to the Numerator, and divide 
by the Denominator. | 
RAMP L E 8. 
Aſt. Reduce 4 to a Decimal 5th, Reduce & to a Decimal, 
4) * 4 4 | 6) 1. 2 . e 
20 „ 36 
EE” Ys 1 | 40 | 
3 2d. Reduce 4 10a Decimal. ERS: 7 
| Anfwer | RED g — 
50. Reduce 4 to a Deciaul, EE 36 
1 Anſwer 25 | _ 
4 


be: 4th. Reduce þ to a Decimal. 
is | | Anſwer 625 ? N.B.A croſs after the que. 
. dient, thus, ( + ) denotes the 


| _— 


—\ Decimal imperfect: for if 1 
had annext cyphers for ever here, I ſhould (till have had 
4 for a Remainder. 


th. Reduce 4 to a Decimal, —— anſuer 975 


Es SECTION 4. 8 
When a Compound Fractian is given to be reduced 
55 to Decimal. e Rule 


_—_—— — 


— ” . 5 - 
F — way 


any Poe I 


1 to a Fraction of the ſame value, whoſe Denominator 
: ſhould be 100 then according ts the general rule it 


100 10090, &c. that multiply ing an und with any number 
of cyphers (wizatever) annext to it, by any other number _ 
is the very {ame thing, as annexing cyphers to the laid 


number; for multiplying 1000 oy. fees 18 N to 3 cy- 
pPhers annext to 3. 


Nunierator and Denominator are to be eſteemed VV Bale; 
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Nule. Rednes | it ſicſt to a Simple F radios, and ches 


proceed as in dection . — 
wo 

S. I ſhould be 1124 to know the reaſon on which this 28 
Rule is founled; naucly, Way wel annex cyphers to 58 
the Numerator, and divide by the Lenomiratar ? | tot 
M. This is only an abridgement of the general rule ras 
given, to find a Numerartvr inftcad of a Numerator of any "of 
given Fraction, which thall bear ſuch proportion to 10, . 
100. 1000. &c. as the ſaid given Numerator had to its So! 
Denominator, Por inſtance, were it required to reduce _ be 


would be found, thus, Deoom. Num Denom. 
If 4 3 
here aconrding to the Rule of [ Three, we would multiply 
100 by 3 and divide by 4. Now it is plain, that as the 
Denomiaato of a Decimal Fraftion mu:t always be 10, 


Note. in reducing a Vulgar Pration to a « Dediaal, both; 


| Numbers, e 3 
SECTION 34. | _ 

When itis required to reduce any known part of an In- in 
teger, to a Decimal of the ſame Integer; or to the tab 
Decimal of an Integer of a | higher Denomination, we. 

| | WSI 
GENERAL RULE. I 8 

1 Ginpls Number, make it firſt a Vulgar Fraction : 1207 

of that Integer you would have the Decimal of, and 1 
then proceed as in Section 1ſt, For inſtance, if you 
would reduce 6d to the Decimal of a ſhilling : then the 3 

: Vulgar Fraction would be : but if you would have wm 


it the Decimal of a pound, chen it would be 3 45. 8 


e 


—— 


* 
" W 
u 

1e 
3 
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2d. If the given parts conſiſt of divers Denomina- 
nations, which is an alliquot part of the Integer you 
would have the Decimal of, ſuch as 6s 8d, and the In- 
teger, a pound, then it will be x of a pound; but if it 
is no alliquot part, ſuch as 127% 4, ther reduce it in- 


to che lowelt name given, viz. Farthings, for a Nume- 
rator, and place the farthings in a pound, viz. 960, 


for a Denominator, and then proceed as in Section 


2 


@ Note iſt. The Sedna 1 of any fg will 3 


125 25 the decimal of will be +5 and the decimal of 4 


Will be 7 5. 


s T cannot vet conceive how the operations can be 


- ſhortened by the uſe of decimals, except where you 


can immediately know the decimal v hich repreſents 
the ſum, or fraction at ſight, uch as are expreſſed in 


the laſt note, viz. 4, 4, 3; for in many caſes (where | 
the parts to be reduced to a decimal conſiſt of divers 


denominations) ſuch as in the 2d rule in the 2d ſeQion, 
viz 12s. 6d, 43 the trouble of finding the decimal and 
the number of fipures. are almoſt equal to the opeta- 


ration by whole numbers. 


M. Suppoſe even that to be granted, yet in all queſ- 
tions in plural proportion (| mean when there are 
more ſtatings than one) the operation by decimals are 
not only much ſhorter, bur more exact as [ ſhall prove 
in a proper place; bur beſides that there are decimal 


tables, which moſt merchants make uſe of, which 


ſhew the decimal of any of the known parts of money, 
weight, meaſure &c. of any Integer of the ſame kind, 
al hough they may be almoſt as readily found by the 
towing method. By which let us again reduce 
12s. 6d 4 to the decimal of a pound, 


FIRST then Gnd the decimal of the loweſt denowi- 
nation given, equal to an integer of the next ſuperior 
denomination, which in this cxample is 3) therefore | 

Ea POE Ee VVV accord- 


"A 


* — — ooo — 
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according to the 1 note in this ſection 14: is . 5 de- 


eimal of a penny, I therefore place . 75 "after my 6d, 


in this manner 6.7 5 which is. 6d. and 75 decimals of 
a penny. 
I next divide that by 12, adding eyphers as I find 


eccaſion thus, e 


— 6. 7500 which gives the decimal 
of a ſhilling = 6d. 4 viz. 
+562 ' 8: 529 N 


1 then place my 12s. to che left hand of my point 


thus, 12.5425 which is 127 and 5625 decimals of a 
| ſhilling and dividing it by 20, adding cyphers occaſion- 


ally as be fore, 1 have the decimal of a pound = 127. 
64. z. See the whole operation together 
| 12) 6.7500 (_ 
2 12. 56250 5 (O.. 


1700 5 6 28125 of a pound, 
"Nis 1 ts gilt 5 20 Ae, 7 4 4 oper more 


than I had cccaſion to make uje of. for the cyphers cut off 
in my diviſor, and therefore according to the rule o di- 
"viding by whole numbers L. ſhauld have ſet a nsught alſ5 
in my dividend. but os cyphers placed to the right hand if 


a decimal, do not in the leaſt alter the value of them, ] theres 
fers omit it. You may likewiſe find the decimal of any of 


the known farts 2 e, meaſure, Ge. by the os: 


method. 


8 This: is indeed a mock a way. af Gndiog the 


decimal equal to any given Aer; but I cannot 
5 lee the reaſon of the operation. 


M. That I ſhall ſhew you in the next edlen; but 


1 art I ſhall give you ſome more examples in this. 


| 2d Reduce 7s 6d. to the decimal of a pound, 
——— ö 


* 
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3d Reduce 1057 od. æ to the decimal of a pound. 
Anſwer 53854164 


1 


f 4th Reduce 3 farthings to the decimal of a ſhilling, 
Anſwer .625 ſhill. 
d 5th Reduce 24 grains to the decimal of 215. troy. 
| Anſwer .0041666 + 1b, | 
li | 6th Reduce 12 drams to the decimal of a 1h. avoir- 
Pf OS An ſauer 046875 lb. 
th Reduce 4 col. 2977. to che Decimal of a tun. 
ner 225 in. | 
t | $th Reduce 3 grs. 2 nails to the decimal of a yard, | 
I es Anſwer . 8 75 hard. 
— gth Reduce 4 percher to the decimal of an acre, 
bs Anſuer 025 acre. il: 
10 Reduce 10 pallons to the decimal of a bogſhead. | 1 [oY 
Anſwer . 15 873 hid. TT by 
rith Reduce 7 minutes to the decimal of a day. 9 


Anſever 0048611 + d. 


12 Reduce 72 days to the decimal of a ear. bt 
| Anſwer , 1972002 +4 year. | _ | 'Þ 
2 | >SLCTION th... | 9 
F751 TO ind the value ofa decimal FraQtion in the known : if 
i- parts of an integer. I * 
. Multiply the decimal by the parts of the In- [ 
F | teger, and cut off ſo many places towards the right hand 7 
oe as your decimal conſiſts of, and thoſe to the left, will | "0 
F | be integers of the next inferior denomination, — 9 
1 FTT 0 i 
1ſt What is the value of. 6281 75 of a pound ſterling? | | | 
= Auſuer 1258, Od. 4 | 1 
E : dee the work 655) | 1 | 4 
35 ä 4 
| 412. 56: 500 
ut | „ 
46. 762000 
5 
1 far. 3.035000 


4 
* 
7 
% 
o 
1 
1 
1 
1 
2 
4 
| / 
6 
1 
(| 
| 
% 
3 
1 8 
; 
F 
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2d What is the value of. 4843 74 of a pound? 
Aue, gen Bae . ; 3 
3d What is the value of. 585 of a ſhilling ? 
Anſwer fd. 3, _ = 
4th Wat is the value of ,3134 of a lb. troy? 
| Anſwer 002, 5 4; $888, 
gth What is the value of. 875 of a cwt, 
%% 14 #6: OE 
6th What is the value of. 45 of a yard, 
„ Anfr., 5 
5th What eis the value of ,265 of an acre? 
nauer 1 rood, 18 perches, 2 1dr, _ 
Sth What 1s the value of. 6354 of a foot, 
. Anſwer e, ß 
gth What is the value of 48375 of a year 2 
Anſwer 6 nionths, 8 days, 2 bours, 


FS. This operation is very ſimple, but the ao on. : 
which it is founded, I don't underit6od, 


M. The reaſon is as plain, as the operation is ſmple; 
and is the ſame thing with that already given for re- 
ducing a ſimple fraction to its proper value, as alt 
make appear by the iſt example in this ſection, whete 
the value of 628175 of a pound is required, New 
according to the definition already given of a decimal 
fraction, the Denominater is always underſtood to be 
an unit, with lo many cyphers annext to it, as there 
are places in the Namerater ; wheiefore the Penomina- 
for of 628175 muſt be 1000000; ſo that the ſaid 
decimal being converted into a vulgar Fraction would 


ſtand thus XI gl the rule for finding the value of 


uhich is this, Multiply the Aumerater by 20, and 
divide by the Deuctinator 5 and again multiply the a 
remainder (if any) by 12, and divide the product again 


by the Denominator, and ſo on. 


1 55 Now as dividing by 10, 100, 1000, &. &e. &c. is na 


„% 
e 
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more than cutting off as many figures to the right hand 


of your dividend as there are cyphers in your diviſor ; 


and the cyphers in the Denominator of a Decimal 
Fraction (which is efteem'd your Diviſor) being al- 


ways equal to the number of places in your Numera- 
tor or Multiplicand ; therefore after you have multi- 


plied your Numeratyr or Decimal by the common 
parts of the [nteger, you cut off as many Decimal 


places to the right hand of the product, as there were 


places in the given Necimal, which is the very ſame 


thing as if you had divided by the Denominator, 


P' reaſon of this rule being fully prov'd ; the 
reaſon for the rule given in ſection 3d will appear evi- 
dent. For if multiplying .62817; Decimals of a 
pound by 20 gives 12 ſhillings, and 563500 Decimal 

parts of a ſhilling; conſequently dividing 12.563 50 

| ſhillings by 20 muſt give the Decimal of a pound 3 
Multiplication and Diviſion being exactly the reverſe. 
of each other, J)) 8 


B60 the value of any Decimal parts of money may 
more readily be found (by inſpection only) thus, 

THE figure which ſtands in the firſt place of Deci- 

mals (being ſo many tenth parts) will be juſt double 


the number of ihillings; the figure in the 2d place of 


Decimals (if 5) will be one ſhilling more, 5, bemg equal 
to one ihilling If the 2d figure be above 5, then ſup- 


Poſe the overplus to be placed before the 3d figure 


and it will be ſo many farthings; if the 2d ſigure be 


under 5, you muſt carry it to the 2d figure in the ſame 


manner, and eſteem it as ſo many farthings, as before. 


Note iſt. For every 24 farthings; you muſt abate 1, 


ab/ich will come near enough the truth. 


So this Decimal . 628 175 being valued according to 


this method, I firſt donble my firſt figure 6 which is 127. 
then becauſe my figure in the 2d place of Decimals is 


anly 2 ; I therefore take it, and my 8 together, which 


„„ 


268 SIMPLE INTEREST 


n 


I call 28 farthings, from which taking 1 (becauſe it is 
above 24) I have 27 farthings = 64d. ſo that I find 


the Whole value of the Decimal to "be 127. 62d, as 


before. 


Again in entity's this Decimal . 79921, firſt 7 being 


doubled is 145. then becauſe my ſecond figure exceeds 


5, I therefore add 1 ſhilling more which makes 15s; 


and the 4 (which my 2d figure is above 5) 1 ſuppoſe 
to be placed before my 3d place of Decimals, which 
makes 49, in which 24 being contain'd twice, I there-_ 
fore abate 2 farthings; ſo that I have 47 farthings 


= 114 d. which together with the 15 billings _—_ 
the whole value to be 156. 1144. | 


Scho. Pray what 3 is the reaſon you abate r-farthing 
for every 2322 


Maſt. Becauſe the 2d place of Decimals (as I have 
often obſerved to you before) has always 1000 for its 
Denominator; now if We 127755 the Numerator to 
be 24, its plain that 4524 cannot be equal to 24 far- 
things; but had the e inſtead of 10c0, 
been 960: then would it been exactly 24 farthings. 


And therefore as 1558 is = = Foo. we abate a farthing 
. for "_ 24. - 


INTEREST, by DECIMALS, 


As the operation by decimals is the ſame with 
that in whole numbers, not only in the Single 

cad Double Rules of Three; but in all other rules de. 

pending on them (ſuch as Fellowſhip, Barter, Diſ. 

: count, kee. Kc. ) regard 888 had to > Multiplication and! 

- | _ Diviſion _ 


Wy 
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Div ifon of Decimals, as alſo to the manner of reduc- 


i them, ['think it needleſs to repett thoſe rules again 


here, as the learner can be at no loſs when or how 10 
apply them. I ſhall therefore only ſhew him their par- 


© ticular uſe in finding the Simple Intereſt af any Yum 
for any number of days, and in Compound latereſt, 
| Rebate, &c. give him no more examples than What are 
abſolutely neceſſary, to make him underitand the calcu- 
lation of annuities, and the conſtruction of tables for 
that purpole, And firſt | 


SIMPLE INTEREST "TA Davs. 


T0 find the ſimple Intereſt of any lum of money 
for any number of days. 


Rule Multiply the intereſt of I pound for: one day, 


nt th- given rate, by the principal, and by the num- 
ber of days; the laſt product is the intereſt required, 


THE following table ſhews the orereſt of. 11. for a 


425, at any rate from 1 to 6 per cent. 


The 2 A B L E. k 
per cent. 5 | 
1 is 000027 30726 - 
2 is = 00005479452 
3 1s = . 00082198 
4 is . 0010958904 
a 5 o = 000 1369853 | 


0 15 00164383 6 | 


E. X AM P L E 8. | 
nt What i is the Intereſt of 120/. for 126 days, at 


4 per cet? Anſauer 10. 13% id, + fg 
2d What is the intereſt of 1260 for 145 days, at 6 
T nds cent? . 3 me Of 0d. 4 T | 


20 SIMPLE INT REST, 


3d What is the intereſt of 200. from the 1# of 
June 1770, | to the gth of March following, at A per 
-cent? Aer yl. 135.31. 4 
Note iſt When the rate is 5 per cent, there is a e 
method of finding the intereſt of any Jum fer ony number 
/ days, which is by this | 1 
* Rule, Multiply the Principal by the number ' os 


days, and divide the product by 7300, or (cutting off : par 
the two cyphers) by 7 3, and the . will be We _— ter 
anſwer. _ 
__qth What is the inereſt of 3 5 5. for 2 25 days, 4 s 4) 4 
per cent per anuum? | 8 
e 10. 4s. 3d. 4 1 1 
See the work, 7 * 
1 358 „„ 
. . e 
— „ WY > as 
N00 „ ie oo FVP» 
ves 58 ee 5 1 21575 | 
Eo 
OS 4.315% 
146 1 12 
4 15 3.7 8000 5 
420 | 3.12000 
1 
e 
3 
390 


. Now 2d, The decimal in 
— the quotient 1: i have been 
8 25 —— iy inſpection. 


4 
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: IN performing this queſtion, [ firſt multiply my 35 . 
5 by 25 days. and although the product be large enough 


to contain the Diviſor (7300) once, yet as there hap- 
pens a large remainder, I therefore add cyphers to oy 
_ dividend in order to carry my quotien's out to 


figures, which makes the remainder at laſt of no ban 
Y fication. | 


5th A borrowed of B 1001 of which he paid him in 


part at the end of 2; days, 150/. 10s. and 40 days af- 


ter that, he paid nim Sol. and 20 days after that he 
paid him 170. more. I demand what remained due 


3 A auer, 103ʃ. 175, 3d. 2 


ine a „ 34% 5 3% 5 
OE 0 


25 "RIP as DING 5 tf 


' 2500 _ 399 10 1 155800 269.5 


3 -- N e * 
— —— in 12500 | ; —— 
1250 139890 5 3390.0 
. „ 1 
74) 31870 9955 (4. way 
5.204" 5 


e al. . 34 K 


o :-- - th 590 „„ 
_— 1c 41 
Fth 150 10 _— —— _—_— 
270 ö 365 Tms. 193 17 34 
£400 | „ | 550 : 


- a 
Tj n 0 ſolve this Auellioa. Leh mn): g/ by: 25 
n 


8 
— — 
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Gays (which was the time it continued in A's hand bes 
before any payment was made) 2d. I ſubtract 150/. for. 
(che iſt payment) from 5oo/, and the remainder is 
340, 10s. which continued 40 days; therefore, 3dly, 
1 multiply 349.5¼. by 40 days; 4th. I ſubtract 801. 

(the next payment) from 349.5/. and the remainder 


* — — he a Amato. an PW EI 
Ly _— —— — —————_— 
— I nr erm tram - * 
* — is, Ho hay 2 — 5 
FFF 


| ; 269.51, | multiply by 20 days, which was the time 15 
. it continued before the 170. was paid, 5th add 

1 a the ſeveral products together, and divide the whole ſum 
1 buy 5300, and the quotient 4/ 75. 34 3is the intereſt Lis 
3 ol the ſeveral ms Foe the reſpective times which they _ 20 
| Continued in ss hand: 6th. I add the intereſt G | a 


found to the 5oo/. 7th. I add the ſeveral paymenrs' | _ 

together, and laſtly ſubtracting that ſum from the pe | © 
_  Eipal and intereſt, the remainder thews what A tnen 
5 Cards indebred to 8, viz. . 175. 34 4. 


IIS laſt operation will ſoſkciently prove to the | 
| learner, how much Iecimals are preferable to whole 
numbers in queſtions of this kind: for by working this 
example by whole numbers, you muſt not only have 
bed a ſtating in order to find out the intereſt of every 
particular ſum, according to its reſpective time: but the 
re maipder in each ſtating would be laſt, and conſe- 
quently give an imper fect anſwer, whereas by this me- 
thod the ſums of the ſeveral products, being reſervzd 
till the laſt, and divided all at once, there can only be 
one remainder, which may be rendered inſignificant by RF 
adding cyphers to your Dividend, and carrying the 
Decimal places inyour quotient to the length of ; 4 or 
_ z figures, as | have proved before. 


Scho. This is indeed a very commodious way of 
=: finding the intereſt of any ſum, for any number of days; 
. but I ould be glad to know the reaſon of the operation? oY 
|. Maſt. It is no more than a contraction of the role 


| @f hve, as * mall prove. 908 the n amp. 
. Wee 


W 


— K FW kW Ws 0c 
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What is the intereſt of 5ool. for 25 days at 5 per 


dent per annum? Which being ſtated according to 
tha rule would ſtand  £ dn. int. djs. 


Thus, If 100: 365: 5 :: 300: 25 
Read thus, Tf roo/ in 365 days (which is the days 


in a year) gain 5/. intereſt, what intereſt will 1 55 ou. 


in 25 days. 


HERE both ſtatings ba Aireck, according to the 
rule for working in that caſe, the three laſt terms are 
to be multiply'd into one another for a dividend, and 

the two firſt together for a diviſor. | 


LET us then ſuppoſe the two laſt only to be mul- 


tiply'd together, and alſo the two firſt together, now it 
is plain, that whether I multiply the product of the 
two laſt, again by the middle term 5 (according to the 
rule) and divide that product, by the product of the 
two firſt ; or whether 1 divide the product of the two 
firſt by the ſaid middle term 5, and by that quotient 
divide the product of the two laſt, it muſt give the ſame. 
_ anſwer; for the product of the two laſt, being made 
j times more, muſt bear the ſame proportion to the 
product of the two firſt; as the product of the two 
_ firſt, made 5 times leſs, will bear to the produg of the 
two laſt, 


As therefine the two rst terms, muſt always be hs | 
ame in all queſtions where the intereſt of any ſum for 
any number of days is ſought. namely 100/. and 365 
days, ſo conſequently the quotient ariſing from the 
product of the two firſt, divided by 5, viz. 7300 muſt 
be a ſettled Diviſor at 5 per cent. for 365 multiply'd 
by 100, and the product divided by 5, ee the quoti- 
ent 73060 as before mention d. 


FSsclo. But what muſt be done when the product of 

the two laſt will not contain the diviſor 300. : 
Maſt. Add cyphers to your dividend, which muſt be 
: accounted ſo many Decimal places, as "rected before. 
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AP. 


COMPOUND INTEREST, 
vI. 


Conrorud IxTEREST, by Dzcinary. 


Otwithſtanding Compound Intereft may be per- 
formed with far leſs trouble. in much fewer fi- 


gures, and alſo more exactly, by Decimals, than by 


Whole Numbers: 
dious: 


yet at beſt the operations are te- 
5: For which reaſon, moſt Merchants make uſe 
of Tables for all calculations of that kind. 


I ſhall 


therefore inſert ſuch as are of the molt general uſe, 


and alſo ihew you the Principles on which they are 


conſtructed. 


— 


And altho' they will not be calculated 
for ſo many Years, or at ſo many various Rates per 


Cent. as you may have occaſion for, yet ny will * 
ſufficient to ſhew the uſe of them. 


| 
i 


computed yearly, at any of theſe g vi 4. 55 | = 


W A 20. 


eee N 


"TABLE I. 


rn 


RE 1 I pound will amount to, r rn tel - 


2 39055 


2.75903 


+ anytermof ears under 16, Compound Intereſt being} I 
. © 
W 


6, ee 8. ee Cent, per - Annum,. 
| i 04000 1.03000 || 1:56009 || 1.07500 1:08000 
} 2|| £ 08160 | 1.10250 || 1.12360 || 1 14490 || 1.16640 
3112486115762 || 1.19101 || 1 22504 | 1.25971] _ 
41.169851 21550 ||-1 26247 || 1.31079 || 1.26048] 
73 24665 1.27628 33823 2285 1 46932 
| 6 1.2653: | 1.34009 | 1.41851 | 1.50073 || 1 58087 
| 71 1 31593 || 1 40710 503631 60578 || 1.71352] 
| | 1.36850 || 147745 | 1 59384 1.71818 1.8509;F 
gf| 1.42331 || 1.55132 || 1.68947 | 1.83845 | 1.99900]. 
10 148024 1 4.79884 1 96715 2.15592]. 
1. 53945 I 71633 1. 29820 2.108, 2.3313 * 
12 1.60103 | [ 79585 | 2.01219| 2.25219 | 2.51847 - 
130 1 66507 | 1.88564 | 2.13292 || 2 40984 || 2.7 i962] 
14! 1.73167 1.979932 26090 2 57853 1 3.937197. 
150 1. 80094 | 2.07892 | 


3.172164 
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The Conſtruction of the preceding 1 


The numbers 1,2, 3, 4, &c to 15, in the firſt column on 
the left hand agnity years; the numbers 4, 5,6, 9, 8, 
placed at the head of the reſt of the columns lignify 
rates of intereſt for 1001, lent fora year, and the aum- 
bers placed in the ſeveral columns underneath thoſe 
rates of intereſt, are found out by the Rule of T hres 


in Decimals in manner following, viz, 
ſtating itt, f 100 : 104: 2 1 dnſwer 1.04 
| 2d, It 100 + 104 {t 1.04 de 10816 
zd. If 100 : 104 :: 1.0816 d 0 1.12486 
THAT is to ſay, Firſt if 100/. in 1 year, at 40. pet 


cent, amount to 10.4/. what will 1/. amount to in the 
ſame time, and at the ſame rate? Arfwer 1.041, which 
1.04 or 4,04600 (the cyphers after rhe 4 being of no 


value in Devimals) is the iſt number in the colummaun- 


der a per cent. and is place right abet i year 10 ” 


the! firft column. 


Secondly, I fay, If tool. in 1 year amount to 10 7 8 
8 Wen Will 1.0% (which is the principal and Inter 


of tool. for the iſt year) amount to at the 2d years 


end at the ſame rate Infwer 1.0816]. which an- 


ſwer is the 2d number in the faid colum: of 4 per cent, 
andi is placed right againſt 2 years in the ift column, 


Thirdly, 1 fy, If 100. in 1 year amoum to 10.4, 
ard find the anſwar to 
be 1.124864 which is the zd pumber in the column of 
4 per cent, and is placed right againſt 3 year in the iſt 
column. Hence it appears that /. at / per cent per 
anuum compound intereſt, will at the end of 3 years be 


After tha 
ſame manner the reſt of the numbers in the daher e co · 


What will 1.08164, amoun to: 


| increaſed to 1.124864), = 1/ 2s 5d, 4. 


lumns are found out. 
he uſe of T A B L. E rf. 3 
Queſt. What will 3257 157. amount to in 7 ren 
at 5 per cent per anpum compound [ntereſt? 


Anfiuer 4587. 71 34 and is thus found: 


FIRST 5 


27. 


IEG 3 cs K | 


; 3 PESTS: 22 Ce oo ] 
, E I IT I ne py 1 : — ** 
— — 2 ———ͤů— 7 : * . . 
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. ſt looking into that column in the ſaid iſt table, un- 
der 5 per cent & right againſt 7 years; I find the number 


1.40710, which ſhews that 1/. being forborne 7 years, 
at 5 per cent per annum, compound intereſt, will then 


amount to 1.407 10/. Therefore after having reduced my 
15 ſhillings in the queſtion to a decimal, which is .75, 
I multiply the ſaid tabular number viz, 1. 40710). by 
325.751. (the ſum given in the queſtion,) and the pro- 


duct is 458. 26282501. — 4580. 77. 3d. my 
Note. F the Compound Intereſt of the faid 22 TY I 57. 


bad only been required, then ſubtratt the ſaid ſum from 
the amount and the di yer ence would have been the ſane — 


— 


1 TAB LE II. 25 
| 3he-ving what 1 pound Annuity, 1 by I 5 
payments, will amount to being forborne to theſ 
end / any term of years under 16, Compound] 
Intereſt being computed at any of theſe FFT » VIZ, 1 5 
5 A, 55 O, and 2 Cent. 9 Annum. 5 


—— Sag 4. 3 "> 3 6, Seer _ - FE 
doe oo 1 00000 | 1.00000|| 1. .ocooo | f 
R 2 2 049001 2 FOOCC] 2 o60colj, 2.070r o | 
wv 3- 1216- 3 13250 3 1836« | 3.21490 
; 4 3: 2465 6 | 431019 4 37461 4 43094 | 
5 4103205 52563] 5 64706 || '5 7 | 


8: al 7 89829 8 1,200 8.39383 8 65402 | 
ED I gi 92142 9.649 9.89746 10 25580 N 

0 10. 58279 11.026511 4913 Fil 977908 
al 2 20610 2 $5789 3.18059 5 1044 . 


145 2555 

0 
I 'C 62683 
{| 


| 14 20678 
15.917121 


16 8699417 88845 
7.71298 


18 8821320 14064 


11 
1 
42 

14 

15 


20 2.1 21 . 22. 7 25.12% 2 | 


8 
6 


Iser 6 Borgo] 697531] % 


14 97164 15-78359] 


18.29191 9.598903 21.61506 2 55048 | 
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| Def . Suppoſe an annuity of 300/, payable at year- 


y payments, be forborne, and all unpaid until the end 


of 4 years, the queſtion is, what then will be due, Com} 
pound Intereſt being computed at the rate of 6 percent 


per annum for each yearly payment, from the time it be- 


comes due, te the end of the ſaid term of 4 years. 


FROM the nature of the queſtion it is evident, that R 


there muſt be computed what 300 / due at the firſt 


years end will amount to in the 3 following years, at 6 
per cent compound intereſt, Alſo what 3oo/ due at 


the 2d years end will |amount to in two years, viz. 


the 3d and th years; likewiſe what the 300“. due at 

the 3 years end will amount to in one year, viz. the 
4th year: all which ſums being added ro the 3ool. 
due at the th year's end, (which is incapable of any 


further improvement) the ſum willthe the whole money 


due at the end of the 4th year, viz, 1312.3848/. 
= 1312/. 75. 8d, = as will appear from the following 


operation F | = Be; 
Firſt zoo due at the iſt years end, will? 


in 3 years be increaſed to 357.3048 


Secondly, 3oc/. due at the 2d years end, 3 2% 
will in two years amount to 1 71 
Thirdly, 300. due at the 3d years 9255 0 8. 
will in 1 year be augmented to 8 . 
And fourthly, the laſt payment of 27 . 
annuity due at the end of the 4th year is 9 s 


* 


Ep the whole ſum due at the end of the 4th year 7 31 2. 3848 


Upon theſe principles the 24 table aforegoing is con- 


| ſtructed; only inſtead of 300/ you ſeek the amount of 
1]. annuity in the ſame manner, for any term of years, 


and at any rate per cent mentioned in the ſaid table. 


The Uſe of TABLE ad. 


FIRST find the amount of 17 annuity at the rate , 
per cent, and for the time given in the queſtion, ac- 


PIE be | "eordint 


ren egy Ayu = 
- Lok 


„ Es BE d 


— 
—— — — = 


—— 


J 4.854802 822702. 792095 
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cording to the directions given as in table 1ſt, and then 
multiplying the ſaid amount of 1/, by the annuity 
whoſe amount is requirea, the Product will be the an- 


| ſwer. | 


* 


a : TILT III. 
| Showing what 1 pound, payable at the end of 
any term of Years to come, (under 16) is 
uboriſ in Ready Money, Diſcount er Rebate 
being yearly computed at any of theſe Rates. viz. 
"4s $50, 7 8 Per Cent per Aunum, Com- 
pod Intereſt, „ 
1 44S 
es 2810543396 834579098925 
2.9245 56.007029. 889996.873438 857338 | 
4 3.888996.86 3837.839619 816277832 
762895735029 
7120800680583 
79031417 40 | 51400900; 0063. 2.630169 | 
oat eee e 23400 
73069C. 676839 627412. 50.540208 


9702586. 044608] 59 1898.543933. 540248 
10.655 613013658391. 5C8240. 62103 


58.079 520787] 47200 2 4882 

| 12|.624596|.536337| 49698944401 2.397113 
130˙60 9573] 303210468839 414964]. 307697 | 
14.5 747 4.50507 442300| 3878171310461 
8 | 48 1017] [417265] 3 


VT a 


821027 783526 747258] 


"O 


* 


11.049580. 


Queſt. iſt, SN 370, 147. 5 were due 4 
years hence, I demand what it is worth in ready mo- 
ney, rebate being made at 6 ue ceat per annum, Com- 
; ponnd Intereſt? 


HERE it is evſdent by the 3 that che = RY 


money due at the 4 years end, will be Jeſſ-ned in one 
year, viz. at the end of the 2d year, to 367 30%. 


(Rebate being 3 at t 6 per cent t again that lum will 


-F4 5 -« WH 


» „ k 


gen 


ity 
An- 
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be leſſened in 1 year more, viz. at the end of the 


2d year, to 237 08, which ſum at the end of the 


1ſt year, will be again reduced to 318/. and laſtly re- 
bating at 6 per cent as before for 1 year, the preſent 
worth will be found to be z3ool. which will be mani- 


felt by the 4 following ſtating in the Rule of Three. | 


iſt If 106 : 100 :: 378. 743088 
| Anfwer 357 ge: 5 

2d If 106 : 100 :: 357. 3048 Anſwer 337. 08, 
3d If 106 : 100 :: 337.08 Anfiber 31 cl. 
4th If 106 : 100 :: 318. Anfauber 3001. 


SO that it appenrs 155 the foregoing operation, 


hat 378/. 145. 10 & due four years hence, wil be 
worth 30ol. preſent Oy; 


UPON this ground the i 0G table 2di is e | 
lated, to ſhew what one pound duc at the end of any 
number of years to come, is worth in ready money, 
rebate being made at any of the rates of pound la- : 


tereſt, mentioned in the ſaid table, 


 Contirur3ion of the preceeding Table 34. 
FC 
ſt If 104 : 100-328 
Anſauer 9615384613 c. 
2d If 104 : 100: 9615384615 
Anſwer 9245562 Kc. | 
3d If 104 : 100 :: 9245562. 
Anſwuer. 88 8996＋. 


THAT is to ſay, Firſt, if 104 decreaſe to Tool. in 
one year; what will 11. decreaſe to in the ſame time? 


Anſwer 961838461 5 +; ſo that 961531 (for there 
is no neceſſity for more than 6 decimal places) is the 


_ firſt decimal in the column under 4 ber cent, and pla- 
ced right againſt 1 year. 


| Secondly, I ſay in like manner, if 104/. decreals to 


100. what. will +g961538461 5 decrease to; anſwer 


 Bb2 oF" 
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| 823 5 562 &c. the firſt 6 places of which are the 2d de· 


cimal in the ſaid column of 4 per ny and which 10 bes 


: placed right againſt 2 years, 


Thirdly, If 104 il. FORTY to 1000. what will 


. 9245552 deckeeſe to; which I find to be. 8889964 


Wich is the 3d decimal in the column of 4 per cent. 


Hence it appears that 11. due at the end of 3years to come 


is worth 8889964. = 175. 9d. and ſomewhat more, 


in ready money, rebate being made at the rate of 4 


per cent per annum ee Intereſt ? ? 


The Vie of FABLE 15 


Suppoſe you wanted te Kw how ey ready mo: 


ney would diſcharge a debt of 378“/. 146. 104 due at 
the end of four years to come, rebate being made at6 J 


per cent per annum compound NN 


| FIRST (after bare redubed: your 147. 103% to 3 
Decimal) look in your table right a * years and 
under 6 per cent, and you will find th 7 Decimal 
«792095 which is the ſum which 1 pound, due at the 


end of four years to come, would be worth in ready 


money, which multiplying by 378. Tone. you have = 


rhe anſwer zool as before, 


Note, This provi the tramdls f wen, 15 22 the e prin. 


ples © on 7 which Table uſt is gs tel. 


ET 


ele EST TE 


| 
2 


: 112 9.38507 3 863258 33354|7 9420807. 


* R r RR 4 


Tame rate per cent, de | | 
Fo inſtance let it be required to find the preſent 
worth of an annuity of 378.743088/. to continue 3 
Fears, compound intereſt being computed at 6 per cent 
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. 
_ [Sewing the preſent Worth of 1 pound Annuity, to 
to continue any term of Years under 16, and 
aud payable by yearly Payments, Compound In-“ 
; ' tereſt heing computed at any of theſe 'eates, viz. 2 


* 


13 4 85 G, 7+ & 8, per Cent per Annum, | 


| '| -96153] 95238975 9% 9357] -v2592Þ 
| 2] 1.88509] 17727 55 
3 2.77509 2 723242.67 301 13102 
| 41 3.62959 3.549340 10[3-3872113.31212 
Þ 5} 4-45182| 4.3794714 2122614 1001c|3.y9:70f 


had — n= — 


5 74663 
6 24688 | 


5.97125 
5.51523 
7 02355 


411 8.75047| 8 3004/7 886877.4980%. 


© 

7 
| $] 6.73274] 6.4632116 20979 
| 9] 743533] 7-10782[6 80169 
410{ 6.11089 7 72173[7 36008 


113 9.9894 9.3935718 8526808 357667 
144 10.563120 9 898649. 2949808745 4608 
_ Irs5j11 1183810.37905ʃ9.7 12249. 1079108. 5 


: 'THE finding out the preſent worh of an annuity is 
| grounded upon this foundation, VIZ, If the preſent 


2 6243 14.57 . 


| 5 24213 5.675094. 9173204. 765 34.022871] 
6 00205] 5.73637|5-58233|5 3892805. 2006 


6 710-8] 


| 

[ 
* 4 1 | 
: . 4 4 
a: 


— CS 
— —— . ——  _ 


_ of n annuity of 78.743088“. to con 5 
made 1485 13 is, a 


* — —— Og 1 ey TT IT na 
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IT is evident by the queſtion that there muſt be 


- computed, the preſent worth of 378. 743088“. due at 


the 1/t years end, alſo the preſent worth of the ſame 


ſum due at the 2d years end, ard in like manner for 
the 3d year; all which particular preſent values be- 
ing added together, the ſum will be the preſent worth | 


of the Tug e found i in this manner. 


- 


„ 
iſt, if 106 : 100 :: 358 743088“. 
125 Anfoer 357- 3048 


FI If 106: 100 357 506 
e 337 68 | 


oy If 106: 100 2: 337.08 
Anſwer 318. | 


T Therefore the total preſent worth 


TAE S of Table 4th 8 upon the 
2 Ga pripciples, only you make 1/. your laſt term in 
your fir{t ſtating; the anſwer to the firſt ſtating, your 
lat term in your 2d ſtating: and the anſwer to your 2d 
ſtaring, the laſt term in your 3d ſtating ; and the an- 


ſweis ſo found will be the 3 ſeveral Decimals in your 


column (urder the rate per cent you compute your 
re ate at) and mh! _— ty 23 and 3 years, m 1 10 | 
: fictt columa 


7 


Nate? The manner po, bing queſtions by this fable i is TR 


5 ans reds that fiready fires J. 1 of 2 the proceeding ones, | 


Fromn.3148. 


=1012/, 7 6 8:4 = 


6 


abb 
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* 
5 7 
"ET * 
ä = HT 
1 — — 


LA 
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| | RAB. 
|hewing what Annuity, payable by yearly. Pay- 
ments, to continue any term of Years under 16, 
1 pound will purchaſe ; 
being computed at any of theſe Rates, viz, 4» 
| 8 7: & 8, per Cent per Annum, | 


Compound teien 


= 


4 


"Tie 


[ 


1 

2 

I 3| 
4 
5 


2 : 22462 


1 
33019 


27549 


36034 


. 50 O Oοο 
537800 
367200 
28 209 
23097 


54+ 43] 
23741 1] 


28559] 
$2373), 


1461190760 
nl 


15472 
14069 


1295 


19701 
16660. 
91 -13449 
19] 42322 


17281 


5 
4 
147021 
435800 


17913 
16103] 


11 
12 


13 
3 


1111144 


12 


.10010 
.£9460| 


12038 
11282 
10645 
10102 


12074 
1 927 3 
10296 
107580 


133 5 
125 0 


16746 
5308 
442370 


107 080 1.08000 
5 5309 
38 105 
29519 
24389 
20979 
1858 


38803 
30192 


56076 


2505 


21631 


17401 
160 07 


19207 


14902 


119650 


2 


5 


17434 


14507 


13269 * 
126521 


* 


. 4 * 5 A 

4 4 N 

2 5 ws ad . 

** * 
* E „ 3 
N p 94 - 4 
- 0 , 1 4 __ 1 
. 2 , FS: 8 I * 
6 g y 5 : : | 
g 5 | by * ; - = 
"> 4 i ba. Cx * py: | 
4 4 Y 
75 — ; * 8 S : : 8 
1 „ * . 94 2 - 
- — ned ern : * 
c 3 
” 


— 


med 


12 20 


9 116 21 


5 Up on the following Fa ple the Conſtruction 
of ihe toregoing able tb is grounded. 


99634] 10296] 


_:08994 


= FIRST you may preſuppoſe any annvity at pleaſure 
at a certain rate per cent, and for the number of yes 
1 wanted(as for inſtance 11 for 2 years at 6 per cent per 


annum. 


Next find by (table th) what the ſaid one 


pound annuity to continue 2 years at 6 per cents 


worth in ready money, which by the ſaid 4th Table 
. will be found 1. 83339“. Then ſay by the rule of Three, 


FEE 1 
A 83329 : {1 21 4 


1 "kan is to fay, If r 823201 bury: a an annuity af 17 Ty 
© concinue 2 years, at 6 per cent; What annuity will if buy 


234 Superficial Meafures, G 


for the ſaid time and at the ſaid rate Ke whick | 


by the operation will be found 546.436. = lor. 11d, 
very near, Therefore the faid decimal .54543/. is to 
be placed as the 2d number in table 5th,, under 6 


pet cent right againſt 2 years, Hence it follows that 
if 1/, be divided by every one of the numbers, in all 


the columns in the ſeveral rates per cent in tablejzth, 


the quotients will give the reſpective numbers in the 
like columns in table 5th. In which operation it will 
be requiſite, that the numbers in table 4th be continued 
to more places than are there expreſſed, to prevent 
errors that may ariſe by e defective decimals. 


Note. The manner a LOR & this tables 


* the fame ar in all the reft 


cr. VL 


of SUpmRFICIAL n 


AIS may be performed thaw forenal. ways. 1 1 
by Decimals, by WO parts, and * Croſs | 1 


| Multiplication, 


THE laſt of belt methods i is lee by REY 3 


men, except glaziers, whoſe foot being deeimally di- 
vided, caſt up the contents of their work by decimals. 


However as the operation by alliquot parts is not only 
much more ſimple. but in many caſes more conciſe than 
dy croſs Multiplication; I ſhalt therefore ſhew how 
the ſuperficial contents of any piece of work is to be 
found by Practice, glaziers work only excepted, which 


Achall perform decimally far the reuſons above given. : 


Y Kee 


Superficial Meafures, . 25ß 


95 The 7 4 B L E. 

12 Third: marked thus“ make 1 ſecond, marked thus” 
12 Seconds make i part, marked ptr. 

12 Part. make 1 inch, marked in. 
12 Inches munale 1 foot, marked . 
9 S, quare feet make ſquareyard. | 


GENERAL RuTLEs. 


g namen the e length by the breadth, ind the proda# 
= Is the 5 content. 2 


> 4 


W ert and FRY Jeribbfidny A . "ER 


5 5 10 and iches, and the content given i in ſquare feet. 
Zi EXAMPLES 


ft How many feet of glazing are there in a wis- 5 5 


Z how vhich't 18 55 5 feet Ny ol and * 8 e 


20 90 


: : | 5 ES you * ifs operation is Elan decimathy; =o 
| which gives for anſwer 20.90 feet. 


al Suppoſe a yard 22 feet 4 3 long, and 19 
7 7 A 7 inches in breadth; to be paved with free ſtone; | 
how many ſquare feet of payment are there in the - 


1 155 ſame ? ? Anſwer 437 feet 4 inches oc hehe Tongs by ali · : 


_ quot you thus, 5 in 


ED 8 
= = 
22 40 
41 <' 02. 


Auluer 437 45.4 
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IN performing this operation, I firſt multiply my 


5 4 my 22 feet 4 inches, by 19 feet in this 


manner, viz, 1 ſay 9 times 4 is 36, which being 3 
feet, I therefore ſet down a nought under my inches, 
and carry, 3 feet to the line of feet, ſaying, g times 
2 is 18 and 3 I carry is 21; and ſo on as in ſimple 


Multiplication to the end of that line; I next begin to 


multiply by my one, which being one ten, I therefore 


lay 10 times 4 inches is 40, or once 4 is 4, Which is 
the ſame thing; only remember that your 4 poſſeſs 
the place of tens, and paſling on to feet, I in like man- 
ner ſay, once 2 is 2, &c, obſerving as before, to place 


the 1ſt figure in the 2d place of integers, which line 


being finiſhed, I then have 22 feet, 4 inches multiplied 


| by 19 feet; but it yet remains to multiply 22 feet 


4 inches, by 7 inches. Now it is plain that 24 feet 4 
inches multiplied by 1 foot, would have ſtill remained 
22 feet 4 inches, therefore I take alliquot parts, inſtead f} 
of multiplying by 7 inches, viz. for 6 inches (which is 
4 foot) | take 4 of 22 feet 4 inches, which gives 11 


Leet 2 inches, and again for the 1 inch that remains, I 


take 3 of feet 2 inches, which ſeveral tums | 


being all et together give the whole content 


437 feet, 4. inches, 4 parts. Or it might be done in 5 


* manner. feet inches 
22 4 


134 - © 
1 
402 % 
22 4 
11 1 * 
I 10 4 


1 Fi - — 


Joon RE = 4-8 


nope enn Wy % ws 
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HERE according to practical Mulriplication (be- 


cauſe it is tedious to multiply by 19, the Multiplicand 
being a mixt number) [ multiply firſt by 6, and then 
again that product by 2, which is the ſame as if I multi- 


plied 22 feet 4 inches by 18 feet, 3 „ 6 being equal 


'— 18. Then for the 1 foot more, | take the number 

5 given to be multiplied, viz. 22 feet 4 inches, and a- 
gain take the half of that for 5 inches, and for the 1 
inch, take + of that line, which being all added toge- 


33 ther gi ves the contents 437 . 85 inch, 4 e as 
before. 


Päainters, Joyners, and Plaiſterers work. 


IN thoſe ſeveral kinds of work, dimenſions are ta- 


Len in feet and inches but the contents given in 8 22 | 


und, found ay n the fap: rficial feet 8 


* * A M P L E 8. 


7 Tbe height of a room beirg 10 et © inches, and 
: 80 feet 4 inches about; J demand the content in 
HER ſquare W 5 | „„ 


feet in, 
„„ 
10 : 6 
5 
978433: 6 
— — yr, 45 ws 


$3 3 6 „ Lasur 93 * 


— 


e Superficial. 5. leaſures. 
5 i Joyner's Work. 2628 
How many yards of wainſcot doth that room tals 


ap, whoſe height is 12 feet 3 inches, and compaſs 104 
feet 6 inches! * | 


«.. Jet: - FA FR 


-_ 13% . 


—— —T x 
oy 142 26 2 142: 2: 77 


In er this 8 I Grſt . 104 feet 5 


5 inches by 12, as in compound Multiplication; then | 


becaufe 3 inches is 1 of a foot, I therefore take 0E ; 


10g feet 6 inches, which placing below my other line, 


and adding together, 1 have 1280 feet 1 inch and 6 


parts, which ſum dividing by 9 (9 ſquare feet being a 4 | | 


' ſquare yard) 1 have tor anſwer 142 Ran 2 feet, I inch, 
© aid: 6 _ FOES 


: N L * * : 0 m 7% 
3 7 | ; k Y | | K. F 
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